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 GPS JOTUBODF CZ NPEJGZJOH QMBTNB NFNCSBOF QFSNFBCJM
JUZ PS JOEVDJOH BQPQUPTJT XIJDI BDUJWBUFT UIF JNNVOF TZTUFN WJB FOEPHFOPVT PS FYPHFOPVT TJHOBMT
DBMMFE EBNBHFBTTPDJBUFE NPMFDVMBS QBĨFSOT 	%".1T
ǯǯǱ 'VSUIFSNPSF UIF MPDBMJ[FE DPOUFYU PG
JOGFDUJPO JT BMTP JNQPSUBOU GPS JOOBUF JNNVOF SFDPHOJUJPO PG B QBUIPHFO 0OF FYBNQMF JT UIF FYDMV
TJWF FYQSFTTJPO PG 5-3 PO UIF CBTPMBUFSBM TVSGBDF PG JOUFTUJOBM FQJUIFMJB TP UIBU POMZ ĚBHFMMJO UIBU
DPOUBDUT UIF CBTPMBUFSBM FQJUIFMJBM TVSGBDF XJMM HFOFSBUF B QSPJOĚBNNBUPSZ SFTQPOTFǲǭ ĉJT BMMPXT
GPS UIF JNNVOF TZTUFN UP SFDPHOJ[F QBUIPHFOJD 4BMNPOFMMB CVU OPU DPNNFOTBM & DPMJ BT UIF GPSNFS
USBOTMPDBUFT ĚBHFMMJO BDSPTT FQJUIFMJB "EEJUJPOBMMZ XIJMF .".1T BSF PěFO UIPVHIU UP CF JOWBSJ
BOU CBDUFSJBM GFBUVSFT QBUIPHFOT BSF PěFO BCMF UP WBSZ UIFJS .".1T GPS JOTUBODF NBOZ WBSJBOUT PG
MJQPQPMZTBDDIBSJEF FYJTU BDSPTT EJĎFSFOU CBDUFSJBǮǴǳ
*U IBT CFFO QSPQPTFE UIBU UIF JNNVOF TZTUFN NBZ SFTQPOE UP .".1T JO UIF DPOUFYU PG PUIFS
TJHOBMT EFSJWFE GSPN FJUIFS UIF IPTU PS UIF QBUIPHFO UIBU BSF POMZ HFOFSBUFE EVSJOH B QBUIPHFOJD
JOGFDUJPO ĉFTF JEFBT IBWF CFFO JODPSQPSBUFE JOUP B SFWJTFE NPEFM PG QBUIPHFO EFUFDUJPO XIFSFCZ
.".1T BSF SFDPHOJ[FE JO UIF DPOUFYU PG BEEJUJPOBM TJHOBMT UIBU EFSJWF GSPN DPNNPO iQBĨFSOT PG
QBUIPHFOFTJTu FNQMPZFE CZ QBUIPHFOT UP JOGFDU NVMUJQMZ XJUIJO BOE TQSFBE BNPOH UIFJS IPTUTǯǯǱ

$PNQMFNFOUBSZ SFDPHOJUJPO PG TVDI QBĨFSOT PG QBUIPHFOFTJT JO DPODFSU XJUI .".1 SFDPHOJUJPO
XPVME BMMPX UIF IPTU UP EJTUJOHVJTI WJSVMFOU GSPN BWJSVMFOU PSHBOJTNT BOE NBZ UIVT BMMPX UIF IPTU
JNNVOF TZTUFN UP SFTQPOE DPNNFOTVSBUFMZ UP UIF WJSVMFODF MFWFM PG UIF QBUIPHFO *O TVQQPSU PG
UIJTNPEFM UIFSF JT JODSFBTJOH FWJEFODF GPS UIF FYJTUFODF PG IPTU TJHOBMJOH QBUIXBZT UIBU DBO SFTQPOE
UP CBDUFSJBM TFDSFUJPO TZTUFNT BOE WJSVMFODFBTTPDJBUFE FĎFDUPST JODMVEJOH UPYJOT
 3ĵŉĽŃłĵŀĹ ĺŃŇ ňŉŊĸŏĽłĻ ļŃňŉńĵŉļŃĻĹł ĽłŉĹŇĵķŉĽŃłň Ľł ĽłŋĹŇŉĹĶŇĵŉĹ ŁŃĸĹŀň
6OEFSTUBOEJOH UIF SFMBUJPOTIJQ CFUXFFONJDSPCJBM WJSVMFODFNFDIBOJTNT BOE UIF IPTU SFTQPOTF IBT
IFMQFE UP GPSN BO JOUFHSBUFE WJFX PG NJDSPCJBM QBUIPHFOFTJT (JWFO UIBU NVMUJQMF JOUFSDPOOFDUFE
GBDUPST XJUI DPNQMFY JOUFSSFMBUJPOTIJQT CFUXFFO CPUI UIF IPTU BOE UIFNJDSPCF BSF BU QMBZ UIF DPN
CJOFE VTF PG HFOFUJDBMMZ USBDUBCMFNPEFM IPTUT BOE QBUIPHFOT SFTVMUJOH JO B EVBM HFOFUJDNPEFMNBLFT
JU FBTJFS UP EFDPOTUSVDU IPTUQBUIPHFO JOUFSBDUJPOT XJUI HSFBUFS GBDJMJUZ BOE JO HSFBUFS EFUBJM UIBO JT
QPTTJCMF VTJOH WFSUFCSBUF NPEFMTǰǵ
*OWFSUFCSBUF JOGFDUJPO NPEFMT IBWF SFWFBMFE JNQPSUBOU JOTJHIUT JOUP IPTUQBUIPHFO JOUFSBDUJPOT
JODMVEJOH HVJEJOH QSJODJQMFT VOEFSMZJOH CPUI UIF JOGFDUJPVT QSPDFTT BOE UIF IPTU JNNVOF SFTQPOTF
UIBU BSF SFMFWBOU UP NBNNBMJBO JOGFDUJPOTǮǰǸǮǭǱǸǯǰǭ ĉF WBMVF PG VTJOH TJNQMF JOWFSUFCSBUF IPTUT UP
TUVEZ JOOBUF JNNVOJUZ BOEIPTUQBUIPHFO JOUFSBDUJPOT JT FOIBODFECZ UIF FWPMVUJPOBSZ DPOTFSWBUJPO
PG CPUI BODJFOU JOOBUF IPTU EFGFOTFT BOE CBDUFSJBM WJSVMFODF NFDIBOJTNT *O HFOFSBM UIF TIBSFE VTF
PG WJSVMFODF GBDUPST CZ B QBUIPHFO JOGFDUJOH EJĎFSFOU IPTUT TVHHFTUT UIBU UIF NFDIBOJTNT PG QBUIP
HFOFTJT BSF PěFO IPTUJOEFQFOEFOUǯǰǰǸǴǶ 4JNJMBSMZ JG B QBSUJDVMBS QBUIPHFO BDUJWBUFT TJNJMBS EFGFOTF
SFTQPOTFT JO CPUI JOWFSUFCSBUF BOE WFSUFCSBUF IPTUT WJB DPOTFSWFE TJHOBMJOH QBUIXBZT JU TVHHFTUT UIBU
UIF VOEFSMZJOH NFDIBOJTNT PG JOOBUF JNNVOJUZ NBZ CF DPOTFSWFE BDSPTT NFUB[PBOT ĉVT XIJMF
UIF TQFDJėD JNNVOF SFTQPOTFT BDUJWBUFE JO B NPEFM IPTU BSF MJLFMZ UP CF NPTU SFQSFTFOUBUJWF PG QIZ
MPHFOFUJDBMMZ SFMBUFE TQFDJFT UIF DBUFHPSJFT PG SFTQPOTFT BOE UIF TJHOBMJOH QBUIXBZT JOWPMWFE NBZ
CF NPSF IJHIMZ DPOTFSWFE BOE NBZ SFĚFDU DPNNPO GFBUVSFT PG NFUB[PBO JOGFDUJPO CJPMPHZ 	'JHVSF

ǮǴǭ
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 $ ĻłĻĽķńŊ ĵň ĵ ŁŃĸĹŀ ļŃňŉ
ĉF TJNQMJDJUZ PG UIF TNBMM CBDUFSJPWPSPVT SPVOEXPSN $ FMFHBOT IBT BMMPXFE JU UP CFDPNF BO BU
USBDUJWF TZTUFN GPS UIF TUVEZ PG JOOBUF JNNVOJUZ #Z SFQMBDJOH OPOQBUIPHFOJD & DPMJ UIF OPSNBM
MBCPSBUPSZ GPPE TPVSDF GPS $ FMFHBOT XJUI B QBUIPHFOJD NJDSPCF POF DBO BDUJWBUF UIF XPSN JOOBUF
JNNVOF TZTUFN *UT HFOFUJD USBDUBCJMJUZ FBTJMZ BMMPXT GPS UIPSPVHI BOBMZTJT PG HFOFUJD QBUIXBZT FT
QFDJBMMZ VTJOH XIPMFHFOPNF 3/"J TDSFFOTǵǶǸǵǵ
ĉF TNBMM GSFFMJWJOH OFNBUPEF$ FMFHBOT MJFT BU B VOJRVF QPJOU JO FWPMVUJPO JO UFSNTPG JUT JNNVOF
TZTUFN "CPVU  NJMMJPO ZFBST BHP $ FMFHBOT BMPOH XJUI PUIFS CJMBUFSJBOT EJWFSHFE GSPN DOJEBS
JBOT BOE DIPBOPĚBHFMMBUFT BU UIF KVODUJPO PG B DPNNPO FVNBUB[PBO BODFTUPS BOE  NJMMJPO ZFBST
MBUFS UIF CJMBUFSBMMZTZNNFUSJD JOWFSUFCSBUFT 	XIJDI JODMVEF UIF GSVJUĚZ%SPTPQIJMB NFMBOPHBTUFS BOE
$ FMFHBOT
 EJWFSHFE GSPN UIF WFSUFCSBUF MJOFBHF 	JODMVEJOH NBNNBMT
 #Z DPNQBSJOH B OVNCFS PG
TJHOBMJOH QSPUFJOT JO JOOBUF JNNVOJUZ JU XBT EJTDPWFSFE UIBU XIJMF UIF HFOPNFT PG IVNBOT NJDF
BOE%SPTPQIJMB DPOUBJOFE IPNPMPHT PG UIF JNNVOF BEBQUPS .Z% BOE UIF NBTUFS USBOTDSJQUJPOBM
SFHVMBUPS /'ϲ# UIF $ FMFHBOT HFOPNF EJE OPU (JWFO UIBU .Z% BOE /'ϲ# XFSF QSFTFOU JO UIF
HFOPNFT PG DIPBOPĚBHFMMBUFT BOE DOJEBSJBOT UIF NPTU TUSBJHIUGPSXBSE FYQMBOBUJPO JT UIBU BO BODFT
UPS PG$ FMFHBOT IBE MPTU UIFTF NPMFDVMFT JO FWPMVUJPOǴǶ *G$ FMFHBOT EJE OPU IBWF UIFTF LFZ JNNVOF
TJHOBMJOHNPMFDVMFT JO UIFJS HFOPNFT 	BOE BEEJUJPOBMMZ IBT OPNPUJMF DFMMT PS FWFO B DJSDVMBUPSZ TZT
UFN
 IPX FYBDUMZ EPFT $ FMFHBOT EFGFOE JUTFMG JO UIF XBLF PG QBUIPHFOJD BĨBDL 
0OFNJHIU QSPQPTF UIBU QFSIBQT$ FMFHBOT IBT TVSWJWFE GPS IVOESFET PG NJMMJPOT PG ZFBST XJUIPVU
BO JNNVOF TZTUFN ĉJT JT FYUSFNFMZ VOMJLFMZ BT FWFSZ PSHBOJTN JO UIF XPSME EPXO UP UIF TJN
QMF QSPLBSZPUF JT TVTDFQUJCMF UP JOGFDUJPO 8IJMF CBDUFSJB BSF BU SJTL UP JOGFDUJPO CZ CBDUFSJPQIBHF
FWFO TPNF WJSVTFT BSF TVTDFQUJCMF UP iJOGFDUJPOu CZ PUIFS WJSVTFTǮǭǭ $ FMFHBOT IBT NBOZ QPUFOUJBM
QBUIPHFOT JO JUT FOWJSPONFOU JO UIF XJME$ FMFHBOT JOIBCJUT EFDBZJOH WFHFUBUJPO BOE GSVJU BOE UIVT
FODPVOUFST B EJWFSTF NJDSPDPNNVOJUZ SJDI JO NJDSPCFTǱǰ "T JUT FOWJSPONFOU OBUVSBMMZ DPOUBJOT
OPYJPVT CBDUFSJB$ FMFHBOT QSFTVNBCMZ SFDPHOJ[FT UIF QSFTFODF PG UIF QBUIPHFOJD CBDUFSJB JO JUT GPPE

BOE FOWJSPONFOU JO PSEFS UP NPVOU FĎFDUJWF JNNVOF BOE EFUPYJėDBUJPO SFTQPOTFT
 *ŁŁŊłĹ ňĽĻłĵŀĽłĻ Ľł $ ĻłĻĽķńŊ
*NNVOF TJHOBMJOH JO $ FMFHBOT IBT CFFO TUVEJFE JO UIF DPOUFYU PG UIF JOUFTUJOF BOE FQJEFSNJT JO
B OVNCFS PG NPEFM QBUIPTZTUFNT VTJOH EJWFSTF QBUIPHFOT ĉF NPMFDVMBS QMBZFST UIBU DPOUSPM UIF
NVMUJGBDFUFE $ FMFHBOT JNNVOF SFTQPOTF XFSF JOJUJBMMZ DIBSBDUFSJ[FE VTJOH B GPSXBSEHFOFUJDT BQ
QSPBDI UP TDSFFO GPSNVUBOUT UIBUXFSF IZQFSTFOTJUJWF UP QBUIPHFOJD JOGFDUJPO -BUFS XIPMFHFOPNF
SFWFSTFHFOFUJD TDSFFOT VTJOH GFFEJOH 3/"J BOE QSPUFPNJDT XFSF VTFE UP EJTTFDU UIF VQTUSFBN BOE
EPXOTUSFBN DPNQPOFOUT PG UIFTF JNNVOF QBUIXBZT JO $ FMFHBOT
 *ŁŁŊłĽŉŏ Ľł ŉļĹ $ ĻłĻĽķńŊ ĽłŉĹňŉĽłĹ
'PMMPXJOH JOHFTUJPO CZ $ FMFHBOT CBDUFSJB USBWFM UISPVHI UIF BMJNFOUBSZ TZTUFN PG UIF XPSN XIJDI
JODMVEFT UIF JOUFTUJOF UIF NBJO TJUF PG JNNVOF GVODUJPO BHBJOTU JOHFTUFE QBUIPHFOT ĉF BEVMU$ FM
FHBOT XPSN IBT  OPOSFOFXJOH JOUFTUJOBM FQJUIFMJBM DFMMT 	*&$T
 UIBU TIBSF NBOZ DPNNPO NPS
QIPMPHJDBM GFBUVSFT XJUI NBNNBMJBO *&$T JODMVEJOH B iCSVTI CPSEFSu PG NJDSPWJMMJ BODIPSFE JOUP B
DFMMVMBS TUSVDUVSF DBMMFE B UFSNJOBM XFCǮǯǳ "T UIF XPSN IBT OPNPUJMF JNNVOF DFMMT JU JT EFQFOEFOU
PO UIFTF *&$T UPNFEJBUF JOUFTUJOBM JNNVOJUZ BOE JU JT UIFTF DFMMT UIBU TFDSFUF BOUJNJDSPCJBM QFQUJEFT
$UZQF MFDUJOT MZTP[ZNFT BOE 4I,MJLF UPYJO UP LJMM QBUIPHFOJD CBDUFSJBǴǶ
$ FMFHBOT SFTQPOET UP QBUIPHFOT UISPVHI BU MFBTU TJY QBSBMMFM JNNVOF TJHOBMJOH QBUIXBZT B OVN
CFS PG XIJDI BSF DBOPOJDBM TJHOBMJOH QBUIXBZT DPOTFSWFE JO NFUB[PBOT 	J
 B DPOTFSWFE 1., Q
."1,QBUIXBZ XIJDI DPOGFST CSPBETQFDUSVN SFTJTUBODF UPNBOZ QBUIPHFOTǶǳ 	JJ
 B%"'%"'
 JOTVMJOMJLF HSPXUI GBDUPS QBUIXBZ XIJDI DPOGFST CSPBETQFDUSVN SFTJTUBODF XIFO DPOTUJUVUJWFMZ
BDUJWBUFEǱǵǸǮǲ 	JJJ
 B 4FSSBUJB NBSDFTDFOTBDUJWBUFE QBUIXBZ PWFSMBQQJOH XJUI UIF $ FMFHBOT %#-
5('ϩ QBUIXBZǮǯǯ 	JW
 B 4 BVSFVTBDUJWBUFE QBUIXBZ VTJOH DPNQPOFOUT PG UIF 8OU TJHOBMJOH QBUI
XBZ JODMVEJOH UIF $ FMFHBOT ϩDBUFOJO IPNPMPH #"3 BOE UIF EPXOTUSFBN IPNFPCPY USBOTDSJQ
UJPO GBDUPS &(-ǴǴ 	W
 B 1 BFSVHJOPTBBDUJWBUFE QBUIXBZ DPNQSJTJOH UIF C;*1 USBOTDSJQUJPO GBDUPS

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;*1ǰǮǸǰǳ BOE 	WJ
 B QBUIXBZ DPOUBJOJOH UIF (QSPUFJO DPVQMFE SFDFQUPS '4)3 IPNPMPHPVT UP
UIF NBNNBMJBO GPMMJDMFTUJNVMBUJOH IPSNPOF SFDFQUPSǮǳǰ 	'JHVSF 

.ĽŉŃĻĹłĵķŉĽŋĵŉĹĸ ńŇŃŉĹĽł ĿĽłĵňĹ 	."1,
 ńĵŉļŌĵŏň
ĉF NPTU XFMMDIBSBDUFSJ[FE PG UIFTF $ FMFHBOT JNNVOF QBUIXBZT JT UIF 1., Q ."1, DBT
DBEF XIJDI XBT JEFOUJėFE JO B HFOFUJD TDSFFO GPS NVUBOUT UIBU EJTQMBZFE FOIBODFE TVTDFQUJCJMJUZ UP
1 BFSVHJOPTBǶǳ ĉF QSPUFJO NFNCFST JO UIJT DBTDBEF BSF /4: 4&, BOE 1., XIJDI BSF IP
NPMPHPVT UP UIF "4, ."1,,, .,, ."1,, BOE Q ."1, SFTQFDUJWFMZ JO NBNNBMT
0OF PG UIF GVODUJPOT EPXOTUSFBN PG $ FMFHBOT Q ."1, TJHOBMJOH JT UIF BDUJWBUJPO PG "5' B
USBOTDSJQUJPOBM SFHVMBUPS PSUIPMPHPVT UP "5'"5' JONBNNBMT XIJDI SFHVMBUFT UIF JOEVDUJPO PG
B OVNCFS PG JNNVOF FĎFDUPST JNQPSUBOU GPS EFGFOTF BHBJOTU 1 BFSVHJOPTBǮǶǱ "EEJUJPOBMMZ 1.,
JT BMTP JOWPMWFE JO UIF BDUJWBUJPO PG UIF /SG GBNJMZ USBOTDSJQUJPO GBDUPS 4,/ UP NFEJBUF PYJEBUJWF
TUSFTT SFTJTUBODFǴǳ 0YJEBUJWF TUSFTT JT B QBSUJDVMBSMZ EBOHFSPVT DFMMVMBS TUSFTT BT IJHI RVBOUJUJFT PG
304 DBO EJTSVQU %/" QSPUFJO BOE MJQJE JOUFHSJUZ 304 JT QSPEVDFE FOEPHFOPVTMZ CZ UIF DFMMT NJ
UPDIPOESJB VTVBMMZ EVF UP JOFđDJFODJFT JO PYJEBUJWF QIPTQIPSZMBUJPO BT XFMM BT EVSJOH &3 TUSFTT
BT UIF FO[ZNFT UIBU GPSN EJTVMėEF CPOET WJB UIF PYJEBUJPO PG DZTUFJOF SFTJEVFT BMTP HFOFSBUF IZESP
HFO QFSPYJEF .PSFPWFS TPNF CBDUFSJB IBWF BMTP CFFO LOPXO UP QSPEVDF 304 JODMVEJOH &OUFSP
DPDDVTǴǯǸǯǰǯǸǯǭǰ (JWFO UIFTF ėOEJOHT UIBU 1., JT JOWPMWFE JO CPUI JNNVOF BOE TUSFTT SFTQPOTF
QBUIXBZT JU QPTTJCMF UIBU UIFSF JT TPNF DSPTTUBML CFUXFFO UIFTF QBUIXBZT PS BU MFBTU QMFJPUSPQZ JO
UIF SPMF PG 1., 3FHBSEJOH UIJT GPSNFS QPTTJCJMJUZ JU IBT CFFO EFNPOTUSBUFE UIBU UIF BDUJWBUJPO
PG 1., CZ QIPTQIPSZMBUJPO DBO BMTP CF JOEVDFE CZ UIF ."1, LJOBTF .&, XIJDI IBT CFFO
EFTDSJCFE UP CF BDUJWBUFE CZ IFBWZ NFUBM TUSFTT JO $ FMFHBOTǶǴ
4FWFSBM QSPUFJOT5*3 	BIPNPMPHPG UIFIVNBO4"3.QSPUFJO
 &(-	(Rһ
 &(-	1-$ϩ

51" 	1,$ϫ
 BOE%,' 	QSPUFJO LJOBTF%
 IBWF CFFO GPVOE UP BDU VQTUSFBNPG UIF/4:4&,
1., DBTDBEF CVU UIF MJUFSBUVSF CFDPNFT B CJU NVSLZ GSPN UIJT QPJOUǶǰǸǯǱǱ ĉF JOWPMWFNFOU PG
UIF (Rһ QSPUFJO &(- JNQMJFT UIF SPMF PG B (QSPUFJO DPVQMFE SFDFQUPS BOE JUT MJHBOE JO JOUFTUJOBM

JNNVOJUZ CVU XIFSF EPFT 5*3 BDU JO SFMBUJPO UP &(- m JO UIF TBNF PS B QBSBMMFM QBUIXBZ *G
JU BDUT VQTUSFBN PG &(- PS JO B QBSBMMFM QBUIXBZ XIBU NPMFDVMFT BSF VQTUSFBN PG 5*3 5*3
JT OBNFE GPS UIF IPNPUZQJD 5*3 EPNBJO UIBU JU DPOUBJOT JOEJDBUJOH UIBU JU MJLFMZ JOUFSBDUT XJUI BO
PUIFS 5*3EPNBJO DPOUBJOJOH QSPUFJO )PXFWFS UIF POMZ PUIFS 5*3EPNBJO DPOUBJOJOH QSPUFJO JO
$ FMFHBOT JT 50- UIF TPMF 5PMM SFDFQUPS JO $ FMFHBOT XIJDI TUSBOHFMZ FOPVHI EPFT OPU BQQFBS
UP IBWF BO JNNVOF SPMF *O QSFWJPVT TUVEJFT UXP BMMFMFT PG UPM IBWF CFFO BOBMZ[FE ĉF ėSTU BMMFMF
IBT B EFMFUJPO JO QBSU PG UIF FYUSBDFMMVMBS EPNBJO BOE IBT B TFWFSF EFWFMPQNFOUBM EFGFDU ĉF TFDPOE
BMMFMF IBT B EFMFUJPO JO UIF JOUSBDFMMVMBS 5*3 TJHOBMJOH EPNBJO BOE JT QSFEJDUFE UP CF B IZQPNPSQI CF
DBVTF JU MBDLFE BO PTUFOTJCMF EFWFMPQNFOUBM EFGFDU 8IJMF UIJT TFDPOE BMMFMF JT DPOTJEFSFE UP CF OVMM
GPS DPOWFOUJPOBM JNNVOF TJHOBMJOHǮǳǳ JU FYIJCJUT OP EFGFDU JO UIF JOEVDUJPO PG IPTU SFTQPOTF HFOFT
UP WBSJPVT CBDUFSJBM BOE GVOHBM QBUIPHFOTǯǱǴ B EFDSFBTF JO TVSWJWBM GPS UIJT TFDPOE UPMNVUBOU XBT
PCTFSWFE PO 4BMNPOFMMB FOUFSJDBǯǮǯ JO BEEJUJPO UP EFDSFBTFE QSPEVDUJPO PG BOUJNJDSPCJBM QFQUJEFT
UIPVHI JU IBT CFFO BSHVFE UIBU UIFTF EFGFDUT NBZ TUJMM CF PG B EFWFMPQNFOUBM PSJHJO
" TFDPOE ."1, DBTDBEF TIPXO UP IBWF B SPMF JO $ FMFHBOT JNNVOJUZ JT UIF FYUSBDFMMVMBS TJHOBM
SFHVMBUFELJOBTF 	&3,
QBUIXBZXIJDI JT JOWPMWFE JO UIF SFTJTUBODFPG$ FMFHBOT UP UIF(SBNQPTJUJWF
CBDUFSJVN.JDSPCBDUFSJVN OFNBUPQIJMVN B OFNBUPEFTQFDJėD CBDUFSJBM QBUIPHFO UIBU BEIFSFT UP UIF
QPTUFSJPS BMJNFOUBSZ USBDU PG UIF XPSNǮǱǵ *O SFTQPOTF UP. OFNBUPQIJMVN JOGFDUJPO$ FMFHBOT BDUJ
WBUFT .1, B &3, ."1, IPNPMPH UP NPVOU B QSPUFDUJWF TXFMMJOH SFTQPOTF JO UIF QPTUFSJPS
JOUFTUJOBM DFMMT BOE BOVT PG UIF XPSN
*łňŊŀĽłŀĽĿĹ ŇĹķĹńŉŃŇ ńĵŉļŌĵŏ
ĉF JOTVMJOMJLF SFDFQUPS %"' BOE JUT BTTPDJBUFE 'PYP GBNJMZ USBOTDSJQUJPO GBDUPS %"' BSF JN
QPSUBOU GPS$ FMFHBOT MJGFTQBO BOE TUSFTT UPMFSBODF CVU UIFJS FYBDU SPMFT JO JNNVOJUZ BSF MFTT XFMM VO
EFSTUPPE 8IFO BDUJWF %"' IPMET %"' JOBDUJWF JO UIF DZUPQMBTN BOE JO UIF BCTFODF PG %"'
 %"' JT BCMF UP USBOTMPDBUF JOUP UIF OVDMFVT *OBDUJWBUJPO PG EBG DBVTFT XPSNT UP OPU POMZ
CF MPOHMJWFE CVU BMTP UP IBWF FOIBODFE SFTJTUBODF UP TFWFSBM CBDUFSJB JODMVEJOH 1 BFSVHJOPTB BOE

& GBFDBMJTǱǵ *OUFSFTUJOHMZ XIJMF MPTTPGGVODUJPO NVUBUJPOT JO UIF TFSJOFUISFPOJOF LJOBTFT 	1%,
 4(, ",5 BOE",5
 UIBU MJF EPXOTUSFBNPG UIF%"' SFDFQUPS ESBNBUJDBMMZ MFOHUIFOT UIF
MJGFTQBOPG UIFTFXPSNT JOBDUJWBUJPO PG POMZ BLU BOE BLU SFOEFSTXPSNTNPSF SFTJTUBOU UP1 BFSVH
JOPTBǰǴ QSPWJEJOH POF FYBNQMF UIBU MPOHFWJUZ BOE QBUIPHFO SFTJTUBODF DBO CF EFDPVQMFE 8IJMF JU
IBT CFFO UIPVHIU UIBU EBGNVUBOUT BSF SFTJTUBOU UP QBUIPHFOT CFDBVTF UIFZ PWFSFYQSFTT B OVNCFS
PG BOUJNJDSPCJBM HFOFT JO BDUVBMJUZ NPTU PG UIF HFOFT VQSFHVMBUFE EVSJOH JOGFDUJPO XJUI 1 BFSVH
JOPTB BSF OPU %"'EFQFOEFOU CVU 1.,EFQFOEFOUǮǶǯǸǯǮǳ .PSFPWFS HFOFT EPXOTUSFBN PG
1., XIJDI IBWF CFFO UIPVHIU UP IBWF BO JNNVOF GVODUJPO BQQFBS UP CF SFQSFTTFE CZ %"'
BOE %"' EPFT OPU USBOTMPDBUF JOUP UIF OVDMFVT BěFS 1 BFSVHJOPTB JOGFDUJPO 	JO DPOUSBTU UP XIBU
IBT CFFO PCTFSWFE PG %"' GPMMPXJOH BCJPUJD DFMMVMBS TUSFTTFT
 %"' IPXFWFS JT SFRVJSFE GPS
UIF FOIBODFE QBUIPHFO SFTJTUBODF PG UIF EBGNVUBOUǱǵ BO PCTFSWBUJPO UIBU TUSPOHMZ TVQQPSUT UIF
JEFB UIBU %"' TUJMM QSPNPUFT DFSUBJO JNNVOF SFTQPOTFT m KVTU OPU UIF POFT UIBU BSF SFHVMBUFE CZ
1., "OPUIFS FYQMBOBUJPO JT UIBU %"'T SPMF JO QBUIPHFO SFTJTUBODF SFBMMZ TUFNT GSPN JUT SPMF
JO B HFOFSBM TUSFTT SFTQPOTF "T JOTVMJO TJHOBMJOH QBUIXBZ SFHVMBUFT NBOZ EJĎFSFOU GBDFUT PG$ FMFHBOT
QIZTJPMPHZ JU NBZ CF EJđDVMU UP UFBTF PVU UIF FYBDU SPMF PG %"'%"' JO $ FMFHBOT JNNVOJUZ
5('Ҽ ňĽĻłĵŀĽłĻ
*O UIF SFTQPOTF UP CBDUFSJBM JOGFDUJPOT$ FMFHBOT BMTP BDUJWBUFT UIF5('ϩIPNPMPH%#- 	EFDBQFO
UBQMFHJDCPOF NPSQIPHFOJD QSPUFJO MJOF
 UP NFEJBUF B QSPUFDUJWF SFTQPOTF BHBJOTU QBUIPHFOJD BU
UBDLǮǯǯ *O BEEJUJPO UP %#- UIF PUIFS NFNCFST PG UIF $ FMFHBOT 5('ϩ QBUIXBZ JODMVEF JUT UXP
NFNCSBOF BODIPSFE SFDFQUPST 4." BOE %"' BT XFMM BT UISFF DZUPQMBTNJD TJHOBM USBOTEVDFST
4." 4." BOE 4."ǰǶ 1SFWJPVT TUVEJFT OPUFE B DPNNPO PWFSMBQ JO UBSHFUT CFUXFFO UIF
%#- QBUIXBZ BOE UIF HFOFT VQSFHVMBUBFE CZ JOGFDUJPO XJUI UIF (SBNOFHBUJWF QBUIPHFO 4FSSB
UJB NBSDFTDFOT TVHHFTUJOH UIBU 4 NBSDFTDFOT NBZ BDUJWBUF UIFTF HFOF UBSHFUT JO B %#-EFQFOEFOU
NBOOFSǮǯǯ

0ŉļĹŇ ĽŁŁŊłĹ ňĽĻłĵŀĽłĻ ńĵŉļŌĵŏň
" OVNCFS PG PUIFS JNNVOF TJHOBMJOH QBUIXBZT IBWF CFFO JEFOUJėFE JO $ FMFHBOT UIPVHI NBOZ PG
UIF VQTUSFBN BDUJWBUPST PG UIFTF HFOFT SFNBJO UP CF JEFOUJėFE ĉF $ FMFHBOT ϩDBUFOJO #"3 BOE
UIF IPNFPCPY USBOTDSJQUJPO GBDUPS &(- BSF DSJUJDBM GPS EFGFOTF BHBJOTU 4 BVSFVTǴǴ "MTP SFRVJSFE
GPS $ FMFHBOT EFGFOTF BHBJOTU 4 BVSFVT JT UIF USBOTDSJQUJPO GBDUPS )-) 	IPNPMPHPVT UP 5'&# JO
NBNNBMT
 XIJDI JT SFRVJSFE GPS UIF FYQSFTTJPO PG OFBSMZ  PG 4 BVSFVTBDUJWBUFE HFOFT JO $ FMF
HBOTǯǯǶ ĉF C;*1 USBOTDSJQUJPO GBDUPS ;*1 JT OFDFTTBSZ GPS UIF JOEVDUJPO PG B OVNCFS PG 1 BFSVH
JOPTBJOEVDFE HFOFTǰǮǸǰǳ BEEJUJPOBMMZ USBOTMBUJPOBM JOIJCJUJPO CZ 1 BFSVHJOPTB SJCPUPYJO 5PY" JT
TVđDJFOU UP BDUJWBUF ;*1 B QPJOU * XJMM SFUVSO UP MBUFS JO UIJT DIBQUFS ĉF MFVDJOFSJDI SFQFBU
DPOUBJOJOH(QSPUFJO DPVQMFE SFDFQUPS'4)3 	IPNPMPHPVT UP GPMMJDMF TUJNVMBUJOHIPSNPOF SFDFQ
UPS JONBNNBMT
 IBT BMTP CFFO EFNPOTUSBUFE UP DPOUSPM B TFU PG 1 BFSVHJOPTBJOEVDFE HFOFT UISPVHI
JUT BDUJWJUZ JO UIF JOUFTUJOFǮǳǰ
 *ŁŁŊłĽŉŏ Ľł ŉļĹ $ ĻłĻĽķńŊ ĹńĽĸĹŇŁĽň
ĉF FQJEFSNJT BMTP DBMMFE UIF IZQPEFSNJT JO $ FMFHBOT TFSWFT BT B QIZTJDBM CBSSJFS BHBJOTU NFDIBO
JDBM EBNBHF BOE QBUIPHFOJD JOGFDUJPO *O $ FMFHBOT UIF JOUFSOBM UJTTVFT BOE PSHBOT BSF TIFBUIFE CZ
B TJOHMFDFMMFE FQJUIFMJBM CBSSJFS GPSNFE GSPN NVMUJOVDMFBUF TZODZUJB 	DFMM GVTJPOT
 EVSJOH EFWFMPQ
NFOUǮǴ *O UIF FQJEFSNJT USBOTFQJEFSNBM IFNJEFTNPTPOFT BDU UP CSJEHF UIF BQJDBM TJEF 	UIF DVUJDMF
XIJDI GPSNT UIF SFTJMJFOU DPMMBHFOPVT FYPTLFMFUPO
 UP UIF FYUSBDFMMVMBS NBUSJY PG UIF CBTBM TJEF SF
TVMUJOH JO UIF DVUJDMF FQJEFSNJT BOE NVTDMFT CFJOH GBTUFOFE UISPVHI JOUFSNFEJBUF ėMBNFOUT $ FMF
HBOT FQJEFSNBM JNNVOJUZ IBT CFFO FYUSFNFMZ XFMM DIBSBDUFSJ[FE EFNPOTUSBUJOH UIF QPXFS PG HFOFU
JDT JO QSPCJOH JOOBUF JNNVOF QBUIXBZT ĉF QBUIPHFOT EFTDSJCFE JO UIF QSFWJPVT TFDUJPO FOUFS UIF
XPSN UISPVHI JOHFTUJPO BOE UIVT JOUFSGBDF XJUI UIF JOUFTUJOBM MVNFO XIJDI JT BMSFBEZ FRVJQQFE JO
TPNF SFTQFDU GPS LJMMJOH NJDSPCFT BT $ FMFHBOT JT OBUVSBMMZ CBDUFSJPWPSPVT BOE EJHFTUT NJDSPCFT UP
HBJO OVUSJUJPO

ĉFSF BSF IPXFWFS QBUIPHFOT UIBU JOGFDU $ FMFHBOT WJB JUT DVUJDMF UIF CFTU DIBSBDUFSJ[FE CFJOH
%SFDINFSJB DPOJPTQPSB B OBUVSBM GVOHBM QBUIPHFO PG OFNBUPEFT 5P JOGFDU UIF XPSN%SFDINFSJB ėSTU
QJFSDFT UISPVHI JUT DVUJDMF BMMPXJOH IZQIBF UP HSPX BOE QFOFUSBUF UISPVHI UIF $ FMFHBOT FQJEFS
NJTǵǯǸǮǳǮ XIJDI JOJUJBUFT B DPNQMFY USBOTDSJQUJPOBM QSPHSBN JO SFBDUJPO UP CPUI UIF GVOHVT JUTFMG BOE
UP UIF XPVOE UXP SFTQPOTFT UIBU BQQFBS UP CF SFHVMBUFE JOEFQFOEFOUMZǮǳǲ ĉF QBUIXBZ BDUJWBUFE
CZ GVOHBM JOGFDUJPO SFRVJSFT UIF 5SJCCMFTMJLF LJOBTF /*1* CVU JUT NPTU VQTUSFBN SFDFQUPS JO UIJT
QBUIXBZ SFNBJOT VOLOPXOǯǱǱ )PXFWFS UIF VQTUSFBN SFDFQUPS PG UIF QBUIXBZ BDUJWBUFE CZ DVUJ
DMF XPVOEJOH IBT SFDFOUMZ CFFO JEFOUJėFE BT B OFNBUPEFTQFDJėD (QSPUFJO DPVQMFE SFDFQUPS DBMMFE
%$"3 	EJIZESPDBĎFJD BDJE SFDFQUPS B IPNPMPH PG UIF IVNBO DIPMFDZTUPLJOJO " SFDFQUPS
 UIBU
CJOET UIF FOEPHFOPVT MJHBOE )1-" 	IZESPYZQIFOZMMBDUJD BDJE
 B UZSPTJOF EFSJWBUJWFǯǱǳ ĉF SF
DFQUPS BOE JUT MJHBOE XFSF TIPXO UP CF TQFDJėDBMMZ SFRVJSFE GPS UIF JNNVOF BOE XPVOEJOH SFTQPOTF
UP %SFDINFSJB JO B UPVSEFGPSDF TUVEZ UIBU JNQMJDBUFE UIFTF UXP NPMFDVMFT JO EBNBHF SFDPHOJUJPO
"T UIF (1$3 GBNJMZ JT NVDI MBSHFS JO $ FMFHBOT UIBO JO BOZ PUIFS PSHBOJTN XJUI  NFNCFST
UIJT TUVEZ XIJDI TIPXFE UIBU B (1$3 QMBZT B LFZ SPMF JO QBUIPHFO SFDPHOJUJPO TVHHFTUFE UIBU PUIFS
(1$3TNBZ BMTP CF JOWPMWFE JO UIF JNNVOF SFTQPOTF *O UIF FOE UIF BDUJWBUJPO PG/*1* JO UIF GVO
HBM JOGFDUJPOTQFDJėD QBUIXBZ BOE UIF BDUJWBUJPO PG %$"3 	(1$3
 UISPVHI JUT JOUFSBDUJPO XJUI
Ć$, 	(Ҽ
 (1" 	(һ
 BOE &(- 	QIPTQIPMJQBTF $
 DPOWFSHF VQPO 51" 	1,$ϫ
 UP VM
UJNBUFMZ BDUJWBUF 5*3 BOE UIF Q."1, DBTDBEF UP JOEVDF GVOHBMTQFDJėD BOUJNJDSPCJBM QFQUJEFT
JO UIF $ FMFHBOT FQJEFSNJTǰǰ
'SPN TUVEJFT JOJUJBMMZ JOWFTUJHBUJOH %SFDINFSJB JOGFDUJPO PG $ FMFHBOT JU XBT TIPXO UIBU TUFSJMF
EBNBHF 	JO UIF BCTFODF PG B QBUIPHFO
 JT BCMF UP JOEVDF B QPUFOU USBOTDSJQUJPOBM EFGFOTF SFTQPOTF JO
$ FMFHBOT DVMNJOBUJOH JO UIF JOEVDUJPO PG BOUJNJDSPCJBM QFQUJEFT CZ DFMMT JO UIF IZQPEFSNJT )PX
FWFS XIBU JT JU QSFDJTFMZ BCPVU NFDIBOJDBM EBNBHF JUTFMG UIBU UVSOT PO UIFTF BOUJNJDSPCJBM QFQUJEFT 
" SFDFOU TUVEZ TIFE MJHIU PO UIF NFDIBOJTN EJTSVQUJPO PG FQJEFSNBM BSDIJUFDUVSF TQFDJėDBMMZ UIF
EJTSVQUJPO PG UIF BQJDBM $ FMFHBOT IFNJEFTNPTPNF SFDFQUPS .61 JOEVDFT UIF FYQSFTTJPO PG BO
UJNJDSPCJBM QFQUJEFT JO B TQBUJBMMZSFTUSJDUFE GBTIJPO WJB UIF 45"5 GBNJMZ QSPUFJO 45" B ėOEJOH SF

DBQJUVMBUFE JONBNNBMJBO DFMMTǯǱǮ .PSFPWFS FYUFOTJWF XPVOEJOH JO UIF FQJEFSNJT JT BCMF UP CZQBTT
UIF 1., Q."1, DBTDBEF UP EJSFDUMZ BDUJWBUF 45" BOE VQSFHVMBUF BOUJNJDSPCJBM QFQUJEFT
 1ĹŇķĹńŉĽŃł Ńĺ ĸĽňŇŊńŉĹĸ ķĹŀŀŊŀĵŇ ńļŏňĽŃŀŃĻŏ
0OF UIFPSZ XIJDI JT TVQQPSUFE CZ B HSPXJOH CPEZ PG FWJEFODF JT UIF JEFB PG IPTU TVSWFJMMBODF PG
DFMMVMBS GVODUJPOT ĉJT QPJOU XBT ėSTU TVQQPSUFE CZ UIF PCTFSWBUJPO UIBU GFFEJOH $ FMFHBOT 3/"J
EJSFDUFE BHBJOTU BO FTTFOUJBM HFOF 	FH TQH B NJUPDIPOESJBM """ NFUBMMPQSPUFBTF
 SFDBQJUVMBUFE
B CFIBWJPS PCTFSWFE XIFO UIFTF XPSNT GFE PO B YFOPCJPUJD UBSHFUJOH UIF TBNF HFOF QSPEVDU PS PS
HBOFMMF 	FH BOUJNZDJO BO JOIJCJUPS PG NJUPDIPOESJBM FMFDUSPO USBOTQPSU
 DBMMFE iBWPJEBODF CFIBW
JPSuǮǰǮ ĉJT CFIBWJPS XIJDI XJMM CF EFTDSJCFE JO NPSF EFUBJM JO 4FDUJPO  SFGFST UP UIF MFBSOFE
BCJMJUZ PG $ FMFHBOT UP BWPJE OPYJPVT GPPE TPVSDFT *O MBUFS TUVEJFT JU XBT EFNPOTUSBUFE UIBU $ FMF
HBOT SFTQPOET UP NJUPDIPOESJBM EZTGVODUJPO UIPVHI UIF BDUJWBUJPO PG SFQBJS BOE ESVH EFUPYJėDBUJPO
QBUIXBZT CZ NPOJUPSJOH DFSBNJEF CJPTZOUIFTJT XIJDI IBT CFFO LOPXO UP BDDVNVMBUF PO UIF PVUFS
NFNCSBOF PG UIF NJUPDIPOESJB BěFS NJUPDIPOESJBM EBNBHF TVDI BT EVSJOH BQPQUPTJTǮǮǭ
.JUPDIPOESJBM BDUJWJUZ IPXFWFS JT OPU UIF POMZ DFMMVMBS GVODUJPO UIBU JT NPOJUPSFE CZ UIF IPTU *O
JOEFQFOEFOU TUVEJFT JU XBT BMTP EJTDPWFSFE UIBU B NBKPS HFOF TJHOBUVSF PG 1 BFSVHJOPTB JOGFDUJPO PG
$ FMFHBOT XBT UIF SFTVMU PG UIF IPTU SFTQPOTF UP UIF EJTSVQUJPO PG POF DPSF DFMMVMBS QSPDFTT QSPUFJO
TZOUIFTJT CZ UIF 1 BFSVHJOPTB SJCPUPYJO 5PY" XIJDI SJCPTZMBUFT FMPOHBUJPO GBDUPSǮǯǲ 8JMEUZQF
XPSNT BSF SFTJTUBOU UP 5PY"FYQSFTTJOH& DPMJ CVU XPSNT EFėDJFOU JO UIF 1., '4)3 PS ;*1
QBUIXBZT BSF TFOTJUJWF TVHHFTUJOH UIBU JNNVOF QBUIXBZT BSF SFRVJSFE GPS EFGFOTF BHBJOTU SJCPUPYJO
ĉJT ėOEJOH QSPWJEFT FWJEFODF TVQQPSUJOH UIF TJHOJėDBOU PWFSMBQ JO JNNVOF TJHOBMJOH QBUIXBZT BOE
QBUIXBZT UIBU TFOTF EJTSVQUJPO PG DFMMVMBS QIZTJPMPHZ TVDI BT QSPUFJO USBOTMBUJPO PS UIBU UIF SFQBJS
SFTQPOTF UP EJTSVQUJPO PG DFMMVMBS QIZTJPMPHZ JOWPMWFT JNNVOF QBUIXBZT
'VSUIFS FWJEFODF GPS JOOBUF JNNVOJUZ CFJOH BO JOUFHSBUPS PG DFMMSFTUSJDUFE EBNBHF BOE TZTUFNJD
TUSFTT SFTJTUBODF DPNFT GSPN TUVEJFT EFNPOTUSBUJOH UIBU FOWJSPONFOUBM TUSFTT DBO CF EFUFDUFE JO B
UJTTVFTQFDJėD NBOOFS CZ UIF BDUJWBUJPO PG UIF %/" EBNBHF SFTQPOTF JO $ FMFHBOT HFSN DFMMT #F

DBVTF DFMMT JO UIF $ FMFHBOT HFSNMJOF VOMJLF UIF TPNB VOEFSHP NJUPTJT BOE NFJPTJT %/" DIFDL
QPJOUT BSF DSJUJDBM GPS QSPNPUJOH %/" SFQBJS BOE QSFWFOUJOH BCOPSNBM DFMM EJWJTJPO *U XBT EFNPO
TUSBUFE UIBU HFSNMJOF %/" EBNBHF BDUJWBUFT UIF &3, IPNPMPH.1, XIJDI JOEVDFT QVUBUJWF
BOUJNJDSPCJBM QFQUJEFT JO UIF HFSNMJOFǰǲ "EEJUJPOBMMZ .1, BDUJWBUJPO USJHHFST FOIBODFE QSP
UFPTUBTJT JO TPNBUJD UJTTVFT UISPVHI UIF BDUJWBUJPO PG UIF VCJRVJUJO QSPUFBTPNF TZTUFN DPOGFSSJOH
TZTUFNJD TUSFTT SFTJTUBODF TQFDJėDBMMZ UP IFBU TIPDL BOE PYJEBUJWF TUSFTT JO UIF TPNB ĉJT TUVEZ JM
MVTUSBUFT UIBU DFMMT DBO DPNNVOJDBUF UIF QSFTFODF PG B TUSFTT JO B DFMM OPOBVUPOPNPVT NBOOFS JO
PSEFS UP QSPNPUF BEBQUBUJPO BOE TVSWJWBM 	IFSF JO B IPSNFUJD NBOOFS
 BOE JO QBSUJDVMBS JNQMJDBUFT
UIF $ FMFHBOT HFSNMJOF BT B TFOTPS GPS TUSFTTFT UIBU UIFO SFMBZT B QSPUFDUJWF TJHOBM UP UIF TPNB
$PMMFDUJWFMZ UIFTF SFTVMUT TVQQPSU B NPEFM GPS IPTU TVSWFJMMBODF PG DPSF DFMMVMBS QSPDFTTFT TVDI BT
QSPUFJO USBOTMBUJPO *NQBJSNFOU PG UIFTF DFMMVMBS GVODUJPOT BQQFBST UP CF QFSDFJWFE BT B QPUFOUJBMMZ
WJSVMFOU NJDSPCJBM BĨBDL B DPODFQU UIBU ėUT XFMM XJUI JEFBT BCPVU QBĨFSOT PG QBUIPHFOFTJT
 *ŁŁŊłĹ ĹĺĺĹķŉŃŇ ŁĹķļĵłĽňŁň Ľł $ ĻłĻĽķńŊ
*O NBNNBMT UIF JOOBUF JNNVOF TZTUFN JT UIF ėSTU MJOF PG EFGFOTF UIBU BDUT JNNFEJBUFMZ BěFS JOGFD
UJPO UP DMFBS UIF QBUIPHFO PS GBJMJOH UIBU UP IPME UIF QBUIPHFO JO DIFDL VOUJM BO BEBQUJWF JNNVOF
SFTQPOTF EFWFMPQT *OWFSUFCSBUFT IPXFWFS EP OPU IBWF UIF BEWBOUBHF PG iCVZJOH UJNFu BT UIFZ EP
OPU QPTTFTT BO BEBQUJWF JNNVOF TZTUFN *OTUFBE UIFZNVTU IBSOFTT BMM QPTTJCMF FĎFDUPSNFDIBOJTNT
UP EFUFDU BOE EFTUSPZ QBUIPHFOT 'VSUIFSNPSF JO UIF DBTF PG $ FMFHBOT JU NVTU BDDPNQMJTI UIJT JO
UIF BCTFODF PG BOZ DJSDVMBUPSZ TZTUFN DZUPLJOFT PS QIBHPDZUFT m FWFO UIF DPNQMFNFOU DBTDBEF JT
BCTFOU JO $ FMFHBOT * XJMM OFYU EJTDVTT UIF BODJFOU JNNVOF FĎFDUPST UIBU BSF BU QMBZ JO UIF $ FMFHBOT
JNNVOF SFTQPOTF
 "łŉĽŁĽķŇŃĶĽĵŀ ĹĺĺĹķŉŃŇň
'SPN USBOTDSJQUJPOBM QSPėMJOH TUVEJFT PG EJĎFSFOU QBUIPHFO JOGFDUJPOT JO $ FMFHBOT JU BQQFBST UIBU
UIF BDUJWBUJPO PG 1., VQSFHVMBUFT BU MFBTU UISFF HSPVQT PG QVUBUJWF TFDSFUFE JNNVOF FĎFDUPST UIF

ėSTU PG XIJDI JT DPNQSJTFE PG $UZQF MFDUJO EPNBJODPOUBJOJOH QSPUFJOT XIJDI BSF TFDSFUFE JOUP UIF
JOUFTUJOBM MVNFO JO IJHI MFWFMT 8IJMF JU JT UIPVHIU UIBU UIFTF QSPUFJOT CJOE DBSCPIZESBUFT PO UIF CBD
UFSJBM TVSGBDF UIFSF IBT CFFO OP EFėOJUJWF CJPDIFNJDBM FWJEFODF UP DPOėSN UIBU JOUFTUJOBMMZTFDSFUFE
$UZQF MFDUJOT LJMM PS JNQBJS CBDUFSJB "T $UZQF MFDUJOT BSF QBSU PG B IJHIMZ FYQBOEFE QSPUFJO GBNJMZ
JO $ FMFHBOT JU IBT CFFO TQFDVMBUFE UIBU UIF NFNCSBOFBTTPDJBUFE $UZQF MFDUJOT NBZ BDU BT QBĨFSO
SFDPHOJUJPO SFDFQUPST *OEFFE UIJT JT UIF DBTF GPS UIF WFSUFCSBUF JNNVOF TZTUFN 'PS JOTUBODF UIF
$UZQF MFDUJO %FDUJO TFSWFT BT B GVOHBM QBĨFSO SFDPHOJUJPO SFDFQUPS JO NBNNBMTǮǵǮ .BOOPTF
CJOEJOH QSPUFJO JT BOPUIFS WFSUFCSBUF $UZQF MFDUJO UIBU DBO CJOE BOE UBSHFU CBDUFSJBM QBUIPHFOT GPS
MZTJT UISPVHI DPNQMFNFOU ėYBUJPO PS TJNQMZ BDU UP PQTPOJ[F CBDUFSJBM QBUIPHFOT GPS QIBHPDZUP
TJTǯǮǶǸǯǯǳ 8IJMF $UZQF MFDUJO SFDFQUPST BSF PěFO FOEPDZUJD UIFZ NBZ BMTP CF DBQBCMF PG TJHOBM
JOH JO $ FMFHBOT JU JT QPTTJCMF UIBU VQPO CJOEJOH PG B CBDUFSJBM MJHBOE $ FMFHBOT $UZQF MFDUJO SF
DFQUPST DBO TJHOBM UISPVHI ."1 LJOBTFT UP JOEVDF JNNVOF FĎFDUPSTǰǭǸǯǯǭ *U JT JOUFSFTUJOH UP OPUF
UIBU TPNF PG UIF TBNF MFDUJOT JO $ FMFHBOT BSF IJHIMZ VQSFHVMBUFE JO SFTQPOTF UP TFWFSBM EJĎFSFOU
QBUIPHFOT XIFSFBT TPNF MFDUJOT BQQFBS UP CF SFMBUJWFMZ QBUIPHFOTQFDJėDǴǶ ĉJT NBZ TVHHFTU UIBU
UIFTF NPMFDVMFT NBZ DPOUSJCVUF UP QBUIPHFO TQFDJėDJUZ PG UIF $ FMFHBOT EFGFOTF SFTQPOTF
" TFDPOE HSPVQ PG 1., TFDSFUFE JNNVOF FĎFDUPST BSF QSPUFJOT DPOUBJOJOH B $6# EPNBJO B
DPOTFSWFE QSPUFJO TFRVFODF DPNNPO UP B EJWFSTF HSPVQ PG QSJNBSJMZ FYUSBDFMMVMBS QSPUFJOT BOE TPNF
QMBTNB NFNCSBOFBTTPDJBUFE QSPUFJOT PG XIJDI TPNF BSF QSPUFBTFTǰǰ ĉF UFSN $6# TUBOET GPS
$S$T DPNQMFNFOU FNCSZPOJD TFB VSDIJO QSPUFJO 6FHG CPOF NPSQIPHFOFUJD QSPUFJO  #NQ
BMMVEJOH UP JUT FWPMVUJPOBSZ DPOTFSWBUJPO 8IJMF UIFZ BSF UZQJDBMMZ UIPVHIU UP CF EFWFMPQNFOUBMMZ
SFHVMBUFE JU JT QPTTJCMF UIBU UIFTF QSPUFJOT BSF VQSFHVMBUFE EVSJOH JOGFDUJPO UP CJOE BOE DMFBWF QSP
UFJOT PO UIF CBDUFSJBM DFMM XBMM
" UIJSE HSPVQ PG QVUBUJWF TFDSFUFE JNNVOF FĎFDUPST SFHVMBUFE CZ 1., BSF BOUJNJDSPCJBM QFQ
UJEFT XIJDI NBZ CF GVODUJPOBMMZ TJNJMBS UP NBNNBMJBO BOUJNJDSPCJBM QFQUJEFT EFTQJUF UIFJS MBDL PG
TUSVDUVSBM TJNJMBSJUZ ĉF $ FMFHBOT HFOPNF DPOUBJOT B OVNCFS PG EJĎFSFOU DMBTTFT PG BOUJNJDSPCJBM
QFQUJEFT JODMVEJOH NPMMVTL EFGFOTJONZDJUJOMJLF QFQUJEFT 	"#' UP "#'
 XIJDI BSF VQSFHV

MBUFE JO SFTQPOTF UP 4BMNPOFMMB UZQIJNVSJVN BOE OFVSPQFQUJEFMJLF QSPUFJOT BOE DBFOBDJOT XIJDI
BSF VQSFHVMBUFE SBQJEMZ JO SFTQPOTF UP GVOHBM JOGFDUJPO *U JT QPTTJCMF UIBU UIFTF BOUJNJDSPCJBM QFQ
UJEFT DBO EJSFDUMZ LJMM CBDUFSJB BOE GVOHJ CZ UBSHFUJOH UIFJS DFMM XBMMT PS FWFO QFOFUSBUF JOUP UIF DFMM UP
CJOE FTTFOUJBM JOUSBDFMMVMBS NPMFDVMFTǯǮǯ
$ FMFHBOT BMTP QPTTFTTFT B OVNCFS PG PUIFS FWPMVUJPOBSJMZBODJFOU QSPUFJOT UIBU BSF UIPVHIU UP
IBWF EJSFDU NJDSPCJDJEBM FĎFDUT 0OF PG UIFTF GBNJMJFT PG QSPUFJOT BSF UIF DBFOPQPSFT XIJDI DPOUBJO
B TBQPTJO EPNBJO UIBU JT BMTP TIBSFE CZ UIF /,MZTJO BOE HSBOVMZTJO QSPUFJOT JO NBNNBMTǮǵǭ 5XP
DBFOPQPSFT 411 BOE411XFSF TIPXO UPIBWFCBDUFSJDJEBM BDUJWJUZ GVSUIFSNPSF UIFNFDIBOJTN
CZXIJDI411XBT TIPXO UP LJMM CBDUFSJBXBT UISPVHIQFSNFBCJMJ[JOH UIF CBDUFSJBMNFNCSBOFǵ "E
EJUJPOBMMZ$ FMFHBOT MZTP[ZNFT m TPNF PG XIJDI BSF SFMBUFE UP UIPTF PG QSPUJTUT PS PUIFS JOWFSUFCSBUF
NFUB[PBOT m IBWF BMTP CFFO GPVOE UP CF VQSFHVMBUFE VQPO CBDUFSJBM JOGFDUJPOǮǯǯǸǮǱǲǸǮǲǮ -JLFNBOZ PG
UIFQVUBUJWF$ FMFHBOT JNNVOFFĎFDUPST UIF QSFDJTF GVODUJPOPG UIF MZTP[ZNFT BSFOPU DMFBS JUNBZCF
UIBU MJLF UIF MZTP[ZNFT JONBNNBMT UIFTF FO[ZNFT BDU CZ EBNBHJOH CBDUFSJBM DFMM XBMMT IZESPMZ[JOH
SFTJEVFT JO CBDUFSJBM QFQUJEPHMZDBO PS GVOHBM DIJUPEFYUSJOTǮǯǴ
8IBUFWFS JT UIF DBTF MZTP[ZNFT BMPOH XJUI NBOZ PG UIFTF PUIFS QVUBUJWF JNNVOF FĎFDUPST IBWF
VOEFSHPOFWBTU HFOFEVQMJDBUJPO JOOFNBUPEFT TVHHFTUJOHOPUPOMZ UIFJS JNQPSUBODFCZFWPMVUJPOBSZ
TFMFDUJPO CVU BMTP UIF OFFE GPS UIF GVODUJPOBM EJWFSTJėDBUJPO PG UIFTF QPUFOUJBM BOUJNJDSPCJBM GBDUPST
 9ĹłŃĶĽŃŉĽķ ĸĹŉŃŎĽĺĽķĵŉĽŃł ŇĹňńŃłňĹ
&WFSZ PSHBOJTN XJMM FODPVOUFS DPNQPVOET FYPHFOPVT PS FOEPHFOPVT UIBU OFFE UP CF NFUBCP
MJ[FE BOE FYDSFUFE $ FMFHBOT JO JUT OBUVSBM FOWJSPONFOU NVTU XBEF UISPVHI BOE JOHFTU B IFUFSPHF
OPVT TMVSSZ PG NJDSPCJBM GPPE *U JT OFBSMZ JOFWJUBCMF UIFSFGPSF UIBU $ FMFHBOT XJMM FWFOUVBMMZ JOHFTU
QBUIPHFOJD CBDUFSJB PS GVOHJ PS UPYJDNPMFDVMFT BOE YFOPCJPUJDT XIJDIXJMM JOĚJDU DFMMVMBS EBNBHF UP
UIF IPTU 6OMJLF PUIFSNFUB[PBOT EBNBHFE DFMMT JO$ FMFHBOT DBOOPU CF SFQMBDFE CZ BXPVOE IFBMJOH
SFTQPOTF BT BMM TPNBUJD DFMMT JO$ FMFHBOT BSF QPTUNJUPUJD BOE OPOSFOFXJOH *OTUFBE$ FMFHBOT DFMMT
NVTU SFQBJS UIFJS EBNBHFE CJPNPMFDVMFT UISPVHI UIF SFQBJS PG %/" QSPUFJOT BOE MJQJET

%FUPYJėDBUJPO JT UIF NPTU EJSFDU SFTQPOTF B IPTU DBO EJSFDU BHBJOTU YFOPCJPUJDT 'PS UIJT SFBTPO
$ FMFHBOT IBT FWPMWFE B SPCVTU USJQBSUJUF YFOPCJPUJD EFUPYJėDBUJPO SFTQPOTF UPNFUBCPMJ[F PĎFOEJOH
UPYJOT ĉJT WJHPSPVT TUSFTT SFTQPOTF QSPHSBN DPOTJTUT PG UIF QBSUJDJQBUJPO PG TVQFSPYJEF EJTNVUBTFT
	40%T
 IFBU TIPDL QSPUFJOT DZUPDISPNF QT 6%1HMVDVSPOPTZMUSBOTGFSBTFT 	6(5T
 TIPSU
DIBJO EFIZESPHFOBTFSFEVDUBTFT 	4%3T
 BOE HMVUBUIJPOF4USBOTGFSBTFT 	(45T
 NBOZ PG XIJDI
BSF SFHVMBUFE CZ UIF JOTVMJO TJHOBMJOH QBUIXBZ JO $ FMFHBOTǵǭ
*O UIF QIBTF  SFTQPOTF IPTU FO[ZNFT DBUBMZ[F UIF BEEJUJPO PG GVODUJPOBM HSPVQT TVDI BT IZESPY
ZMT UP UIF GPSFJHO NPMFDVMF ĉJT QSPDFTT QSPHSFTTJWFMZ SFOEFST MJQPQIJMJD YFOPCJPUJDT XBUFS TPMVCMF
B DIBSBDUFSJTUJD DSJUJDBM GPS FYDSFUJPO BOE JOUSPEVDFT DIFNJDBM HSPVQT UIBU NBLF UIFN BNFOBCMF UP
GVSUIFSNFUBCPMJTN ĉF$:1T PGXIJDI UIFSF BSF BU MFBTU  JO$ FMFHBOT BSF UIFQSJODJQBM QIBTFFO
[ZNFT BOE DPNQSJTF B TVQFSGBNJMZ PG IFNFDPOUBJOJOHNPOPPYZHFOBTFTǮǶǲ "EEJUJPOBMMZ UIF$ FM
FHBOT HFOPNF DPOUBJOT  4%3T TVDI BT BMDPIPM EFIZESPHFOBTFT XIJDI SFTJEF JO CPUI UIF TNPPUI
&3 BOE DZUPTPM BOE DBUBMZ[F UIF SFEVDUJPO PG DBSCPOZM HSPVQT JO BMEFIZEFT BOE LFUPOFT /FYU JO
QIBTF  DIBSHFE TQFDJFT 	FH HMVUBUIJPOF BOE TVHBST
 BSF DPOKVHBUFE UP UIFTF BMUFSFE NPMFDVMFT UP
GVSUIFS JODSFBTF TPMVCJMJUZ B TUFQ DBSSJFE PVU CZ UIF (45T BOE 6(5T PG XIJDI UIFSF BSF  BOE 
SFTQFDUJWFMZ JO$ FMFHBOT 'JOBMMZ JO QIBTF  UIFTF TPMVCJMJ[FENFUBCPMJUFT BSF FYDSFUFE CZNVMUJESVH
FĔVY QVNQT TVDI BT "51CJOEJOH DBTTFĨF 	"#$
 USBOTQPSUFSTǯǮǭ "T UIF $ FMFHBOT HFOPNF DPO
UBJOT  QSPUFJOT MJLFMZ UP CF "#$ USBOTQPSUFST UIJT NBLFT UIFN UIF MBSHFTU GBNJMZ PG USBOTQPSUFST JO
UIF $ FMFHBOT HFOPNF
#FDBVTF UIF EFUPYJėDBUJPO QSPHSBN JT FOFSHFUJDBMMZ DPTUMZ GPS UIF PSHBOJTN JU JT POMZ JOEVDFE
XIFO OFFEFE JO SFTQPOTF UP FOWJSPONFOUBM TUJNVMJ 'VSUIFSNPSF OPU BMM UIF EFUPYJėDBUJPO FO[ZNFT
FODPEFE XJUIJO UIF HFOPNF BSF JOEVDFE BU PODFǮǭǳ JOTUFBE UPYJOTQFDJėD EFUPYJėDBUJPO QSPHSBNT
BSF TXJUDIFEPO ĉJT JT BDIJFWFE JOQBSU UISPVHI UIF BDUJWBUJPOPG%"' BTXFMM BT UIF USBOTDSJQUJPOBM
SFHVMBUPS 4,/ XIJDI DPOUSPMT UIF JOEVDUJPO PG QIBTF ** EFUPYJėDBUJPO HFOFT 	(45T 6(5T
 BOE
PYJEBUJWF TUSFTTSFTQPOTJWF HFOFT 	DPNQSJTJOH NBKPS BOUJPYJEBOUT TVDI BT DBUBMBTFT BOE TVQFSPYJEF
EJTNVUBTFT
ǵǭ

)PX FYBDUMZ BSF YFOPCJPUJDT QFSDFJWFE CZ $ FMFHBOT TP UIBU UIF EFUPYJėDBUJPO SFTQPOTF DBO CF JO
EVDFE JO B UPYJOTQFDJėDNBOOFS 0OF QPTTJCJMJUZ JT UISPVHIQFSDFQUJPO CZ B MBSHF OVNCFS PG OVDMFBS
IPSNPOF SFDFQUPST 	/)3T
 ĉF $ FMFHBOT HFOPNF DPOUBJOT  /)3T m QFSIBQT B UFTUBNFOU UP
UIFJS JNQPSUBODF JO FWPMVUJPO m XIJDI SFHVMBUF HFOF FYQSFTTJPO JO SFTQPOTF UP NBOZ DVFT JODMVEJOH
EFWFMPQNFOUBM FOWJSPONFOUBM BOE OVUSJUJPOBM TJHOBMT BT B SFTVMU /)3T JOUFHSBUF OVNFSPVT JO
QVUT BOE JODSFBTF UIF NPEVMBSJUZ PG UIF SFTVMUJOH USBOTDSJQUJPOBM SFTQPOTFǮǶǲ ĉJT IBT BMSFBEZ CFFO
PCTFSWFE JO NBNNBMT XIFSF /)3T IBWF CFFO GPVOE UP QMBZ B DFOUSBM SPMF JO UIF SFHVMBUJPO PG UIF
SFTQPOTF UP YFOPCJPUJDT JO NBNNBMT *O UIF NBNNBMJBO MJWFS UXP XFMMDIBSBDUFSJ[FE iYFOPTFOT
JOHu /)3T UIF QSFHOBOF 9 SFDFQUPS 	193
 BOE DPOTUJUVUJWF BOESPTUBOF SFDFQUPS 	$"3
 GBNJMZ
IBWF CFFO TIPXO UP CJOE UP UIFJS USBOTBDUJWBUJOH MJHBOE B YFOPCJPUJD BOE TVCTFRVFOUMZ USJHHFS UIF
FYQSFTTJPO PG HFOFT UIBU FODPEF NFUBCPMJD FO[ZNFT 	QIBTF  BOE 
 BOE NVMUJESVH FĔVY QVNQT
	QIBTF 
 ĉF BSZM IZESPDBSCPO SFDFQUPS 	")3
 BO /)3 UIBU CJOET BSPNBUJD IZESPDBSCPOT IBT
BMTP SFDFJWFE NVDI BĨFOUJPO SFDFOUMZ GSPN NBNNBMJBO JNNVOPMPHJTUT BT JU BQQFBST UP JOĚVFODF
JNNVOJUZ BU CBSSJFS TJUFTǯǭǯ
/VDMFBS IPSNPOF GBNJMZ NFNCFST NBZ WFSZ XFMM CF DSJUJDBM JO UIF SFDPHOJUJPO PG B TFU PG YFOPCJ
PUJDT CVU DPVME UIJT FOUJSF GBNJMZ PG QSPUFJOT CF SFTQPOTJCMF GPS UIF QFSDFQUJPO BOE SFTQPOTF UP BMM
YFOPCJPUJDT (JWFO IPX NBOZ DIFNJDBMMZ BOE TUSVDUVSBMMZ EJĎFSFOU YFOPCJPUJDT DBO CF HFOFSBUFE
JO OBUVSF JU JT VOMJLFMZ UIBU FBDI UPYJO JT SFDPHOJ[FE CZ B EJĎFSFOU SFDFQUPS JO B iPOF SFDFQUPS POF
MJHBOEuNPEFM BT TQBDF JO UIF HFOPNFXPVME DFSUBJOMZ SVO PVU ĉF OVNCFS PG SFDFQUPST FWFO JO UIF
$ FMFHBOT HFOPNF JT TUJMM UPP MJNJUFE UP CF BCMF UP EFUFDU UIF JOFTUJNBCMF OVNCFS PG QPTTJCMF YFOPCJ
PUJDT 'PS UIJT SFBTPO UIF DPODFQU PG DFMMVMBS TVSWFJMMBODF PG FTTFOUJBM QSPDFTTFT EJTDVTTFE QSFWJPVTMZ
JT WFSZ BQQFBMJOH *U XPVME BMMPX UIF XPSN UP EJTUJOHVJTI UPYJD YFOPCJPUJDT GSPN PUIFSXJTF CFOJHO
FOWJSPNFOUBM DPOTUJUVFOUT

 #ĹļĵŋĽŃŇĵŀ ĵŋŃĽĸĵłķĹ Ńĺ ńĵŉļŃĻĹłň
ĉF XFMMEPDVNFOUFE iNJDSPCJBM BWFSTJPO CFIBWJPSu JO $ FMFHBOT TVQQPSUT UIF FYJTUFODF PG NFDIB
OJTNT UIBU DBO SFDPHOJ[F FJUIFS.".1TPS%".1T JO BNBOOFS UIBU JT VMUJNBUFMZ TFOTFECZ UIFXPSN
OFSWPVT TZTUFN UP NFEJBUF BWPJEBODFǮǯǶ 8IJMF JU JT QPTTJCMF UIBU SFDPHOJUJPO PG B TQFDJėD OPYJPVT
BHFOU EFSJWFE GSPN B QBUIPHFO DPVME FYDMVTJWFMZ USJHHFS BWPJEBODF CFIBWJPS JO $ FMFHBOT XJUIPVU
DPODPNJUBOU JNNVOF FĎFDUPS NFDIBOJTNT $ FMFHBOT JT MJLFMZ UP SFDPHOJ[F B SBOHF PG .".1T DPO
DPNJUBOUMZ FYQSFTTFE JO TVDI QBUIPHFOT NBOZ PG XIJDI BSF DBQBCMF PG USJHHFSJOH JNNVOF FĎFDUPS
SFTQPOTFT "WPJEBODF PG & DPMJ FYQSFTTJOH 3/"J BHBJOTU HFOFT FTTFOUJBM GPS $ FMFHBOT JT XFMM EPDV
NFOUFEǮǰǮ IJHIMJHIUJOH UIF SPMF PG %".1T JO UIF BWPJEBODF SFTQPOTF
0G UIF  TPNBUJD DFMMT JO UIF$ FMFHBOT IFSNBQISPEJUF  BSF OFVSPOT  PG XIJDI BSF DJMJBUFE
OFVSPOT UIBU DPNQSJTF UIF QSJNBSZ TFOTPSZ TZTUFN BOE SFTQPOE UP TUJNVMJ m DIFNJDBM UIFSNBM PS
NFDIBOJDBM m BOE USJHHFS NBOZ EJĎFSFOU CFIBWJPSBM QSPDFTTFT BOE EFWFMPQNFOUBM EFDJTJPOT "EEJ
UJPOBMMZ UIFTF DIFNPTFOTPSZ OFVSPOT FYQSFTT PWFS B UIPVTBOE ( QSPUFJODPVQMFE SFDFQUPST XIJDI
NBZ BDU BT DIFNPSFDFQUPST UIBU TFOTF B TNPSHBTCPSE PG FOWJSPONFOUBM JOQVUT ĉVT JU JT OP XPOEFS
UIBU $ FMFHBOT JT IJHIMZ FRVJQQFE BU EJTDSJNJOBUJOH CFUXFFO CBDUFSJBM TQFDJFT FWFO QSFGFSSJOH OPO
QBUIPHFOJD CBDUFSJB $ FMFHBOT BQQFBST UP CF DBQBCMF PG BO iBWFSTJWF MFBSOJOH SFTQPOTFu *O FYQFSJ
NFOUT QSFTFOUJOH B DIPJDF CFUXFFO B MBXO PG QBUIPHFOJD CBDUFSJVN 	TVDI BT 4FSSBUJB NBSDFTDFOT PS
1 BFSVHJOPTB
 PS B MBXO PG OPOQBUIPHFOJD& DPMJ OFNBUPEFT JOJUJBMMZ QSFGFS UIF QBUIPHFOJD CBDUFSJBM
MBXO POMZ UP FWFOUVBMMZ EFTFSU JU QFSNBOFOUMZ GPS UIF & DPMJ MBXOǮǳǸǳǯǸǮǳǱǸǯǱǭ
4JNJMBS PCTFSWBUJPOT IBWF CFFO NBEF XIFO XPSNT IBWF CFFO BMMPXFE UP GFFE PO CBDUFSJBM 3/"J
DMPOFT BHBJOTU HFOFT FTTFOUJBM GPS $ FMFHBOT 	TVDI BT HFOFT FODPEJOH BDUJO LFZ NJUPDIPOESJBM QSP
UFJOT PS UIF QSPUFBTPNF
 m UIFTF XPSNT BMTP ĚFF UIF MBXOǮǰǮ 'SPN UIFTF TUVEJFT JU CFDBNF BQQBS
FOU UIBU JO $ FMFHBOT DFMMVMBS TUSFTT SFTQPOTFT BSF DPVQMFE UP OFVSPFOEPDSJOF QBUIXBZT UISPVHI UIF
TJHOBMJOH PG ,(# B +OL ."1, *O GBDU JO UIF DBTF PG 4 NBSDFTDFOT UIF NPMFDVMBS NFDIBOJTN PG
TFOTBUJPO IBT CFFO EFDJQIFSFE $ FMFHBOT JT BCMF UP EFUFDU BOE BWPJE UIF MBXO UISPVHI UIF TFOTB

UJPO PG POF NPMFDVMF UIF DZDMJD MJQPEFQTJQFOUBQFQUJEF TFSSBXFĨJO8 XIJDI BDUT PO UIF UXP "8#
DIFNPTFOTPSZ OFVSPOT PG $ FMFHBOT UP NFEJBUF BWPJEBODFǮǳǱ *O BO JOEFQFOEFOU TUVEZ QIFOB[JOF
DBSCPYBNJEF BOE QZPDIFMJO UXP TFDPOEBSZ NFUBCPMJUFT PG 1 BFSVHJOPTB XFSF GPVOE UP BDUJWBUF B
(QSPUFJOTJHOBMJOH QBUIXBZ JO UIF "4+ DIFNPTFOTPSZ OFVSPO QBJS UIBU JOEVDFE UIF FYQSFTTJPO PG
%"' 	IPNPMPH PG 5('ϩ
Ǯǰǭ %"' XBT UIFO TIPXO UP BDUJWBUF B DBOPOJDBM 5('ϩ TJHOBMJOH
QBUIXBZ JO OFBSCZ JOUFSOFVSPOT UP VMUJNBUFMZ QSPNPUF BWPJEBODF PG 1 BFSVHJOPTB
ĉFTF FYQFSJNFOUT OPU POMZ EFNPOTUSBUF UIF TVSQSJTJOHMZ ėOFUVOFE DBQBCJMJUZ PGXPSNT GPS PMGBD
UPSZ BWFSTJWF MFBSOJOH CVU BMTP UIF XPSNT BCJMJUZ UP JOUFHSBUF UIFTF NBOZ TFOTPSZ JOQVUT GSPN UIFJS
GPPE m QFSIBQT SFMBUFE UP TFOTBUJPO PG DFMMVMBS EBNBHFǮǮǭǸǮǰǮ OVUSJUJPOBM RVBMJUZǮǶǳ PYZHFO DPODFO
USBUJPOǮǱǸǯǭǱ UFYUVSFǮǴǱ BOE PG DPVSTF PEPSTǮǶǸǲǳǸǯǰǲ m JOUP UIF BWPJEBODF SFTQPOTF B GBJSMZ DPNQMFY
CFIBWJPS GPS B TNBMM OFNBUPEFǮǯǶ
 4ĽĻłĽĺĽķĵłķĹ Ńĺ ŉļĽň ŉļĹňĽň
*O UIF CSPBEFTU TFOTF BO JNNVOF TZTUFN DBO CF UIPVHIU PG BT UIF CPEZT NFDIBOJTNT UIBU QSPUFDU
UIF PSHBOJTN GSPN OPYJPVT BHFOUT JO UIF FOWJSPONFOU ĉFTF JODMVEF DIFNJDBM UPYJOT PS YFOPCJ
PUJDT QBUIPHFOJD WJSVTFT BOE QBSBTJUJD NJDSPCFT ĉF JNNVOF TZTUFN PG B XPSN m BOE QFSIBQT BMM
NFUB[PBOT m JT PSHBOJ[FE JO UFSNT PG 	J
 TFOTPSZ QBUIXBZT UIBU DBO NPOJUPS iEBOHFSu CPUI JO UIF
FOWJSPONFOU BOE JO UFSNT PG DFMMVMBS EBNBHF XJUIJO UIF PSHBOJTN BOE 	JJ
 FĎFDUPS QBUIXBZT UIBU
DPPSEJOBUF BQQSPQSJBUF SFTQPOTFT EJSFDUFE BHBJOTU UIF PĎFOEJOH OPYJPVT BHFOUT TVDI BT TFDSFUJPO
PG BOUJNJDSPCJBM QFQUJEFT YFOPCJPUJD NFUBCPMJTN BOE VMUJNBUFMZ 	JJJ
 DFMMVMBS SFQBJS BOE CFIBWJPSBM
BEBQUBUJPO UISPVHI BWPJEBODF SFTQPOTFT BMM PG XIJDI DPOUSJCVUF UP JODSFBTFE TVSWJWBM BOE QSPUFDUJPO
GSPN QBUIPMPHZ 	'JHVSF 
 ĉFSF JT B HSPXJOH BQQSFDJBUJPO GPS UIF DPNQMFY JOUFSBDUJPOT CFUXFFO
UIFTF UISFF FMFNFOUT
*O UIJT UIFTJT * IBWF FYQMPSFE UIFTF JOUFSBDUJPOT JO &OUFSPDPDDVT JOGFDUJPO NPEFMT PG $ FMFHBOT JO
BO VOCJBTFENBOOFS VTJOH VTJOH UIF UPPMCPY BWBJMBCMF UP B$ FMFHBOT FYQFSJNFOUBMJTU 1SJPS UP UIF JOJ
UJBUJPO PG UIF TUVEJFT EFTDSJCFE JO UIJT UIFTJT JU XBT VOEFSTUPPE UIBU EBNBHF UP UIF IPTU JT B HFOFSBM

NFDIBOJTNCZXIJDIQBUIPHFOJD PSHBOJTNT FOTVSF JOGFDUJPO BOE TPNFUJNFTEFTUSVDUJPOPG UIFIPTUT
DFMMT )PXFWFS UIF NFDIBOJTNT CZ XIJDI CBDUFSJB NFEJBUF EJSFDU PS JOEJSFDU EBNBHF UP UIFJS IPTUT
XFSF TUJMM QPPSMZ VOEFSTUPPE *O CBDUFSJBM JOGFDUJPOT PG $ FMFHBOT JU XBT PCTFSWFE UIBU UIF NBHOJ
UVEF PG UIF IPTU EFGFOTF SFTQPOTF UP 1 BFSVHJOPTB DPSSFMBUFT XJUI UIF EFHSFF PG WJSVMFODF PG JOGFDUJWF
CBDUFSJB CVU UIF GBDUPST UIBU USJHHFSFE UIF JOUFTUJOBM EFGFOTF SFTQPOTF JO $ FMFHBOT BOE UIF FĎFDUT
PG JOGFDUJPO PO UIF IPTU SFNBJOFE FMVTJWF 'VSUIFSNPSF SFHBSEJOH FOUFSPDPDDBM JOGFDUJPO PG $ FMF
HBOT MJĨMF XBT LOPXO BCPVU UIF CJPMPHZ PG UIF JOGFDUJPO EFTQJUF UIF GBDU UIBU B DIFNJDBM TDSFFO GPS
BOUJJOGFDUJWFT UIBU SFTDVFE & GBFDBMJTJOGFDUFE $ FMFHBOT IBE BMSFBEZ CFFO QFSGPSNFE
*O $IBQUFS  * VTF UIF NPEFM IPTU $ FMFHBOT UP FYUFOTJWFMZ DIBSBDUFSJ[F UIF & GBFDBMJT JOGFDUJPO B
QBUIPHFO LOPXO UP DBVTF B MFUIBM JOGFDUJPO JO OFNBUPEFT * EFNPOTUSBUF VTJOH VMUSBTUSVDUVSBM JNBH
JOH UIBU & GBFDBMJT TUSBJO ..) QSPMJGFSBUFT JO UIF $ FMFHBOT JOUFTUJOF DBVTJOH SBQJE EJTUFOUJPO
FWFO FBSMZ JO JOGFDUJPO CVU UIBU UIJT PDDVST JO UIF BCTFODF PG PCWJPVT IPTU EBNBHF 6TJOH XIPMF
HFOPNF USBOTDSJQUJPOBM QSPėMJOH * EFNPOTUSBUF UIBU $ FMFHBOT NPVOUT B EFGFOTF SFTQPOTF ESJWFO
QSJNBSJMZ CZ .".1T BOE OPU EBNBHFBTTPDJBUFE NPMFDVMBS QBĨFSOT ĉF $ FMFHBOT EFGFOTF SF
TQPOTF XIJDI JT EFQFOEFOU VQPO JNNVOF TJHOBMJOH QBUIXBZT TIBSFT B DPNNPO HFOF TJHOBUVSFXJUI
PUIFS (SBNQPTJUJWF JOGFDUJPO TJHOBUVSFT
*O $IBQUFS  * JOWFTUJHBUF UIF SPMF PG UIF $ FMFHBOT JNNVOF TZTUFN JO EFGFOTF BHBJOTU & GBFDJVN
BOE ėOE UIBU MJLF& GBFDBMJT& GBFDJVN EPFT OPU DBVTF FWJEFOU EFTUSVDUJPO PG IPTU DFMMT * EFNPOTUSBUF
UIBU XIJMF XJMEUZQF $ FMFHBOT BSF BCMF UP SFTJTU & GBFDJVN JOGFDUJPO BOE TIPX OP EFGFDU JO MJGFTQBO
$ FMFHBOT UIBU BSF EFėDJFOU JO QNL GTIS PS CBS BSF IZQFSTVTDFQUJCMF UP & GBFDJVN JOGFDUJPO
TVHHFTUJOH UIBU & GBFDJVN JT JOEFFE B QBUIPHFO JO$ FMFHBOT BOE UIBU BO BDUJWF IPTU EFGFOTF SFTQPOTF
JT SFRVJSFE UP LFFQ UIF & GBFDJVN JOGFDUJPO BU CBZ 6TJOH XIPMFHFOPNF USBOTDSJQUJPOBM QSPėMJOH *
TIPX UIBU DPMPOJ[BUJPO PG UIF $ FMFHBOT JOUFTUJOF USJHHFST B SBQJE USBOTDSJQUJPOBM EFGFOTF SFTQPOTF
EFQFOEFOU VQPO JNNVOF TJHOBMJOH QBUIXBZT TJNJMBS UP XIBU IBT CFFO PCTFSWFE JO BO & GBFDBMJT JO
GFDUJPO )PXFWFS VOMJLF UIF $ FMFHBOT IPTU SFTQPOTF UP & GBFDBMJT JOGFDUJPO UIF SFTQPOTF UP & GBF
DJVN JT BEEJUJPOBMMZ EFQFOEFOU VQPO TUSFTT SFTQPOTF TJHOBMJOH QBUIXBZT 4QFDJėDBMMZ B LFZ TFU PG

IPTU FĎFDUPST JT SFHVMBUFE CZ UIF $ FMFHBOT 4,/ BOE ,(# TUSFTT SFTQPOTF QBUIXBZT 4,/ BOE
,(# BOE UIF $ FMFHBOT TNBMM 3/" QSPDFTTJOH QBUIXBZT JOEJDBUJOH QPUFOUJBM DSPTTUBML CFUXFFO
UIF QBUIXBZT SFTQPOTJCMF GPS QBUIPHFO SFTJTUBODF BOE TUSFTT SFTJTUBODF
*U JT XFMMLOPXO GSPN TUVEJFT PG UIF NBNNBMJBO JNNVOF TZTUFN UIBU JNNVOF FĎFDUPS NFDIB
OJTNT BSF UJHIUMZ MJOLFE UP DFMMVMBS SFQBJS QSPDFTTFT BT VODPOUSPMMFE BDUJWBUJPO PG JNNVOF FĎFDUPS
NFDIBOJTNT DBO CF EBNBHJOH UP UIF PSHBOJTN * IBWF EFNPOTUSBUFE UIBU UIF TJHOBMJOH QBUIXBZT
UIBU TFOTF UIF QBUIPHFO JUTFMG BOE UIPTF UIBU TFOTF DFMMVMBS EBNBHF NBZ CF DMPTFMZ JOUFSMJOLFE BT EF
TDSJCFE JO $IBQUFST  BOE  PG UIJT UIFTJT ĉF SFTVMUT PG UIJT UIFTJT NBZ IBWF QBSBMMFMT UP DPODFQUT
JO NBNNBMJBO JNNVOPMPHZ BOE NBZ JOGPSN UIFSBQFVUJD TUSBUFHJFT BT TVDI JOUFSQMBZ CFUXFFO UIFTF
DMPTFMZ SFMBUFE QIZTJPMPHJDBM QSPDFTTFT DPOUSJCVUFT UP UIF QBUIPQIZTJPMPHZ PG TFWFSBM DISPOJD IVNBO
EJTFBTFT TVDI BT TUFSJMF JOĚBNNBUJPO DISPOJD JOGFDUJPOT PS DISPOJD BVUPJNNVOF EJTFBTF

Sensors of
dysregulated
cellular 
physiology
Microbes
(environmental, commensals)
Pathogens
Xenobiotics
Toxic 
xenobiotics
DNA damage
Protein damage
Lipid damage
Redox potential changes
Membrane depolarization
Mitochondrial stress
Effector/coping mechanisms
(i.e. “immune” response)
Antimicrobial effectors
Cellular
repair
Xenobiotic metabolism
PRRs(?)
NHRs(?)
m
od
ul
at
e
Behavioral 
avoidance
DAMPs
6B;m`2 RXj, AMi2;`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 rQ`H/ i?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M/ t2MQ#BQiB+bX b BM p2`i2#`i2b-
`2+2TiQ`b bm+? 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*QM+QKBiMi b2MbBM; Q7 ?Qbi /K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i?2 ?Qbi iQ i?2 T`2b2M+2 Q7  Ti?Q;2MB+ KB+`Q#2 Q`  iQtB+ t2MQ#BQiB+X h?2b2 bB;MHBM; Ti?r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B/2/
#v 2ti2MbBp2 +`QbbiHF KQM; i?2K- +QQ`/BMi2  KmHiB@7+2i2/ ?Qbi `2bTQMb2 iQ M BM72+iBQM BMpQHpBM;
i?2 MiB@KB+`Q#B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(FOUMFNFO JU JT UIF NJDSPCFT XIP XJMM IBWF UIF MBTU XPSE
-PVJT 1BTUFVS
2
&OUFSPDPDDVT JOGFČJPO CJPMPHZ MFTTPOT GSPN
JOWFSUFCSBUF IPĞNPEFMT
&łŉĹŇŃķŃķķĽ ĵŇĹ ĵ ŌĽĸĹŀŏ ĸĽňńĹŇňĹĸ ĻŇŃŊń Ńĺ ĶĵķŉĹŇĽĵ BOE NPSF UIBO  TQFDJFT IBWFCFFO EFTDSJCFEǱǳ 5XP FOUFSPDPDDBM TQFDJFT & GBFDJVN BOE & GBFDBMJT BSF DPNNPOMZ GPVOE
BNPOH UIF DPNNFOTBM NJDSPĚPSB JO UIF IVNBO HVU BOE UZQJDBMMZ EP OPU DBVTF EJTFBTF )PXFWFS
UIFZ DBO CF JNQPSUBOU BHFOUT PG IVNBO EJTFBTF FTQFDJBMMZ XIFO UIFZ JOGFDU FYUSBJOUFTUJOBM TJUFT ĉF
ėSTU EJTFBTF BTTPDJBUFE XJUI &OUFSPDPDDVT XBT B DBTF PG JOGFDUJWF FOEPDBSEJUJT JO ǮǮǳ &OUFSPDPDDJ
ĉJT DIBQUFS JT CBTFE PO B SFWJFX DPBVUIPSFE XJUI 'SFE "VTVCFM GPS UIF ,PSFBO 4PDJFUZ PG .JDSPCJPMPHZ BOE IBT
CFFO QVCMJTIFE JO OFBS JEFOUJDBM GPSN JO UIF +PVSOBM PG .JDSPCJPMPHZ JO ǯǰǶ

BSF DVSSFOUMZ UIF UIJSE NPTU DPNNPO OPTPDPNJBM QBUIPHFO 	 PG BMM IPTQJUBM JOGFDUJPOT
 DBVTJOH
VSJOBSZ USBDU BOE XPVOE JOGFDUJPOT JOGFDUJWF FOEPDBSEJUJT FOEPQIUIBMNJUJT BOE QFSJUPOJUJT XIJDI
BSF PěFO DPNQMJDBUFE CZ BOUJCJPUJD ESVH SFTJTUBODFǮǰǰ ĉF NBKPSJUZ PG IVNBO FOUFSPDPDDBM JOGFD
UJPOT BSF DBVTFE CZ & GBFDBMJT 	JTPMBUFE GSPN  JOGFDUJPOT
 XJUI & GBFDJVN DPNQSJTJOH NPTU PG
UIF SFNBJOEFS 	
ǵǲǸǵǴ *U JT JNQPSUBOU UP VOEFSTUBOE UIF CJPMPHZ PG FOUFSPDPDDBM JOGFDUJPOT UP
DPNCBU UIF SJTJOH SBUFT PG OPTPDPNJBM JOGFDUJPOT 8JUIJO UIF QBTU  ZFBST NBOZ JNQPSUBOU JOTJHIUT
IBWF CFFO HBJOFE JOUP FOUFSPDPDDBM JOGFDUJPO CJPMPHZ GSPN UIF WJFXQPJOU PG IPTUQBUIPHFO JOUFSBD
UJPOT *O UIJT DIBQUFS * XJMM GPDVT PO UIF JOTJHIUT HMFBOFE GSPN JOWFSUFCSBUF JOGFDUJPO NPEFMT UIBU
IBWF SFWFBMFE IPX FOUFSPDPDDBM TQFDJFT IBWF CFDPNF TVDI B TVDDFTTGVM PQQPSUVOJTUJD OPTPDPNJBM
QBUIPHFO BT XFMM BT UIF NFDIBOJTNT CZ XIJDI UIF IPTU JOOBUF JNNVOF TZTUFN EFGFOET JUTFMG BHBJOTU
FOUFSPDPDDBM JOGFDUJPO
 *łŋĹŇŉĹĶŇĵŉĹ ŁŃĸĹŀň Ńĺ &ńŋĻŉŅĹŅĹĹŌŊ ĽłĺĹķŉĽŃł
5XP JOWFSUFCSBUF PSHBOJTNT IBWF CFFO VTFE NPTU TVDDFTTGVMMZ BT NPEFM IPTUT GPS UIF TUVEZ PG FOUF
SPDPDDBM QBUIPHFOFTJT BOE XJMM CF EJTDVTTFE BU MFOHUI JO UIJT DIBQUFS UIF HSFBUFS XBY NPUI(BMMFSJB
NFMMPOFMMB BOE UIF GSFFMJWJOH CBDUFSJPWPSPVT OFNBUPEF $BFOPSIBCEJUJT FMFHBOT 	'JHVSF 
 $PN
QBSFE UP $ FMFHBOT ( NFMMPOFMMB IBT B SFMBUJWFMZ DPNQMFY JOOBUF JNNVOF TZTUFN UIBU NBZ DPSSFMBUF
CFĨFSXJUI PCTFSWBUJPOT JO UIFNBNNBMJBOIPTU 0O UIFPUIFS IBOE$ FMFHBOT JT HFOFUJDBMMZ USBDUBCMF
XJUI NBOZ HFOFUJD BOE HFOPNJD UPPMT BSF BWBJMBCMF BT XFMM BT BO FYUFOTJWF XPSMEXJEF DPNNVOJUZ PG
TDJFOUJTUT GPDVTFE PO BMM BTQFDUT PG $ FMFHBOT CJPMPHZ ĉJT GBDJMJUBUFT UIF EJTDPWFSZ PG OPWFM GFBUVSFT
PG UIF IPTUQBUIPHFO JOUFSBDUJPO ĉF BEWBOUBHFT BOE EJTBEWBOUBHFT PG UIFTF UXP JOGFDUJPO NPEFMT
XJMM CF EJTDVTTFE BU MFOHUI JO UIJT DIBQUFS 8IJMF B GFX QSFMJNJOBSZ TUVEJFT PG FOUFSPDPDDBM JOGFDUJPO
IBWF BMTP CFFO DBSSJFE PVU VTJOH %SPTPQIJMB NFMBOPHBTUFS BT B NPEFM IPTUǯǯǸǯǮǮ UIFSF IBT CFFO WFSZ
MJNJUFE GPMMPXVQ PO UIFTF FYQFSJNFOUT

2 cm
1 mm
- Transparent
- Can survive in liquid
- Intestinal epithelial immunity
- Genetically tractable
- Can inject controlled doses
- Phagocytosis, melanization
- Ease of biochemical studies
- Not genetically tractable
Galleria mellonella
Caenorhabditis elegans
6B;m`2 kXR, E2v 72im`2b Q7 irQ BMp2`i2#`i2 KQ/2Hb
 (ķłłĻŉĿķ ŃĻłłŅńĻłłķ ĵň ĵ ŁŃĸĹŀ ļŃňŉ
(BMMFSJB NFMMPOFMMB 	IFSFBěFS SFGFSSFE UP BT (BMMFSJB
 MBSWBF IBWF CFFO VTFE UP JEFOUJGZ BOE DIBSBD
UFSJ[F CBDUFSJBM WJSVMFODF GBDUPST UIBU BMTP DBVTF EJTFBTF JO NBNNBMT JODMVEJOH IVNBOT JO QBSU CF
DBVTF PG B HPPE DPSSFMBUJPO CFUXFFO UIF SPMF PG CBDUFSJBM WJSVMFODF GBDUPST JO UIF (BMMFSJB JOGFDUJPO
NPEFM BOE NJDFǵǮ 4UVEJFT VTJOH (BMMFSJB IBWF JEFOUJėFE TFWFSBM OPWFM FOUFSPDPDDBM WJSVMFODF GBD
UPST 8IJMF (BMMFSJB MBDLT B GVMMZ TFRVFODFE HFOPNF BOE HFOFUJD USBDUBCJMJUZ UIF (BMMFSJB JOGFDUJPO
NPEFM IBT CFFO TVDDFTTGVMMZ VTFE UP CJPDIFNJDBMMZ JEFOUJGZ FOUFSPDPDDBM WJSVMFODF GBDUPST JO UIF JO
TFDU IFNPMZNQI BTXFMM BT GPS TUVEZJOH OPWFM QSPUFDUJWF SFTQPOTFT JO UIF IPTU ĉF(BMMFSJB JOGFDUJPO
NPEFM PG &OUFSPDPDDVT JOGFDUJPO JT BMTP CJPMPHJDBMMZ SFMFWBOU ĉF QSFEPNJOBOU PSHBOJTN DPMPOJ[JOH
UIF JOUFTUJOFT PG XJMEDBVHIU (BMMFSJB MBSWBF JT UIF FOUFSPDPDDBM TQFDJFT & IJSBF XIJDI JT UIPVHIU UP
IBWF UIF QPUFOUJBM UP FTDBQF GSPN UIF JOUFTUJOBM MVNFO UP UIF CPEZ DBWJUZ EVSJOH UIF MBSWBM UP QVQBM
USBOTJUJPO UIFSFCZ JOEVDJOH UIF IPTU EFGFOTFT PG(BMMFSJBǮǮǸǰǯ
ĉFSF BSF UISFF NBJO XBZT JO XIJDI(BMMFSJB DPNCBU CBDUFSJBM JOGFDUJPOT 'JSTU DJSDVMBUJOH QIBHP
DZUJD IFNPDZUFT QBUSPM UIF IFNPMZNQI QSJNFE UP SFDPHOJ[F FOHVMG BOE TFRVFTUFS JOWBEJOH NJ
DSPCFT 4FDPOE VQPO EFUFDUJPO PG UIF QBUIPHFO XJUIJO UIF JOOFS DBWJUZ PG UIF JOTFDU QSPUFPMZUJD
DBTDBEFT DBO CF RVJDLMZ USJHHFSFE BDUJWBUJOH UIF NFMBOJ[BUJPO SFTQPOTF 	UIF TZOUIFTJT BOE EFQPTJ

UJPO PG NFMBOJO UP TFRVFTUFS QBUIPHFOT BU B XPVOE TJUF
 GPMMPXFE CZ IFNPMZNQI DPBHVMBUJPO BOE
PQTPOJ[BUJPOǯǭǵ ĉF NFMBOJ[BUJPO SFTQPOTF PG JOTFDUT JT BOBMPHPVT UP UIF GPSNBUJPO PG BO BCTDFTT
JO NBNNBMT GPMMPXJOH BO JOGFDUJPO JO XIJDI OFVUSPQIJMT BDDVNVMBUF XJUIJO B UJTTVF UP QSFWFOU UIF
TQSFBEJOH PG UIF QBUIPHFO ĉJSE (BMMFSJB JT BCMF UP JOEVDF B NFOBHFSJF PG BOUJNJDSPCJBM JNNVOF
FĎFDUPST TVDI BT MZTP[ZNFT BT XFMM BT BOUJNJDSPCJBM QFQUJEFT TVDI BT DFDSPQJOT BOENPSJDJOT XIJDI
DBO CF SBQJEMZ TZOUIFTJ[FE CZ UIF GBU CPEZǲǲ ĉF JOTFDU MBSWBM NJEHVU BMTP GVODUJPOBMMZ QBSBMMFMT UIBU
PG UIF NBNNBMJBO JOUFTUJOF BT JU JT OPU POMZ B NBKPS QBSU PG UIF EJHFTUJWF USBDU CVU BMTP SFHVMBUFT
NFUBCPMJTN BOE UIF JNNVOF SFTQPOTFǰ
"O BEEFE CFOFėU PG VTJOH(BMMFSJB GPS QBUIPHFOFTJT TUVEJFT JT UIBU UIF JOGFDUJPOT DBO CF DBSSJFE PVU
BU $ PS IJHIFS BT(BMMFSJB JT UPMFSBOU PG IJHIFS UFNQFSBUVSFT VOMJLF% NFMBOPHBTUFS BOE$ FMFHBOT
	NBYJNVN $
ǲǯ ĉJT BMMPXT &OUFSPDPDDVT UP HSPX PQUJNBMMZ BOE BU IVNBO CPEZ UFNQFSBUVSF GPS
FYQFSJNFOUBM TUVEJFT ĉF MBSHFS TJ[F PG UIF (BMMFSJB MBSWB DPNQBSFE UP PUIFS JOWFSUFCSBUF NPEFMT
BMTP BMMPXT JU UP CF JOGFDUFE XJUI MBSHFS NPSF DPOUSPMMFE EPTFT PG UIF QBUIPHFO *O DPOUSBTU JOGFDUJPO
PG $ FMFHBOT JT DBSSJFE PVU CZ BMMPXJOH UIF BOJNBMT UP GFFE BE MJCJUVN PO UIF QBUIPHFO XIJDI EPFT
OPU DPOUSPM GPS EPTBHF
 $ ĻłĻĽķńŊ ĵň ĵ ŁŃĸĹŀ ļŃňŉ
ĉF TNBMM TJ[F PG $ FMFHBOT BOE JUT BCJMJUZ UP TVSWJWF JO MJRVJE DVMUVSF NBLFT JU BNFOBCMF UP DPTU
FĎFDUJWF BOE SBQJE TDBMJOHVQ GPS CJPDIFNJDBM BOBMZTJTǯǰǮ BT XFMM BT GPS IJHIUISPVHIQVU TDSFFOJOH PG
DIFNJDBM MJCSBSJFT JO XIPMFBOJNBMT m B QMBUGPSN UIBU XPVME CF JNQSBDUJDBM UP JNQMFNFOU JO UIF DBTF
PG (BMMFSJB MBSWB 	PS FWFO %SPTPQIJMB
 MFU BMPOF WFSUFCSBUFT EVF UP UIFJS TJ[FǮǰǴǸǮǰǵ "EEJUJPOBMMZ
UFTUJOH UIF FĎFDU PG TNBMM WPMVNFT PG SBSF OBUVSBM DPNQPVOET PO JOGFDUJPO CJPMPHZ JT POMZ DVSSFOUMZ
QPTTJCMF VTJOH UIF XPSN JOGFDUJPO NPEFM
ĉF BCJMJUZ PG VTJOH $ FMFHBOT GPS UIF TUVEZ PG IVNBO QBUIPHFO JOGFDUJPOT XBT ėSTU EFNPOTUSBUFE
VTJOH UIF (SBNOFHBUJWF QBUIPHFOT 1 BFSVHJOPTB BOE 4BMNPOFMMB FOUFSJDB 4VCTFRVFOUMZ DMJOJDBM JTP
MBUFT PG (SBNQPTJUJWF CBDUFSJBM QBUIPHFOT TVDI BT & GBFDBMJT BOE & GBFDJVN XFSF BMTP TIPXO UP CF

h#H2 kXR, 1Mi2`Q+Q++H pB`mH2M+2 7+iQ`b
7JSVMFODF GBDUPS %FTDSJQUJPO
4FDSFUFE UPYJD NFEJBUPST
(FM& (FMBUJOBTF NBUSJY NFUBMMPQSPUFJOBTF PG CSPBE QSPUFPMZUJD BDUJWJUZ
4QS& 4FSJOF QSPUFBTF IPNPMPHZ UP 4 BVSFVT
$ZUPMZTJO .FNCFS PG MBOUJCJPUJD DMBTT PG CBDUFSJPDJOT BCMF UP MZTF QSPLBSZPUJD BOE
FVLBSZPUJD DFMMT
4VSGBDF BEIFTJPO NPMFDVMFT
&TQ &OUFSPDPDDBM TVSGBDF QSPUFJO BEIFTJPO UP FQJUIFMJVN CJPėMN GPSNBUJPO
BOE DPOKVHBUJPO
"DF "EIFTJO UP DPMMBHFO
'TT "EIFTJO UP ėCSJOPHFO
&CQ "EIFTJO UP ėCSJOPHFO
"DN "EIFTJO UP DPMMBHFO
"HHSFHBUJPO TVCTUBODF (SPVQ PG QSPUFJOT FODPEFE PO QIFSPNPOFSFTQPOTF DPOKVHBUJWF QMBT
NJET SPMF JO USBOTGFS PG BOUJCJPUJD SFTJTUBODF HFOFT BOE FYUSBDFMMVMBS NB
USJY QSPUFJOT
0UIFS UPYJD NFEJBUPST
&YUSBDFMMVMBS 304 4VQFSPYJEF BOE IZESPHFO QFSPYJEF DBO JOEVDF PYJEBUJWF TUSFTT JO
OFBSCZ IPTU DFMMT
BCMF UP JOGFDU$ FMFHBOT *OUFSFTUJOHMZ XIJMF & GBFDBMJT BOE & GBFDJVNXFSF EFNPOTUSBUFE UP BDDVNV
MBUF JO UIF JOUFTUJOF POMZ JOGFDUJPO XJUI & GBFDBMJT DBVTFE B MFUIBM JOGFDUJPO XJUI UIF NPTU WJSVMFOU
& GBFDBMJT TUSBJOT UFTUFE IBWJOH BO -5 	UIF UJNF UBLFO UP LJMM  PG XPSNT
 PG GPVS EBZT ĉJT
ėOEJOH PG & GBFDBMJT JOGFDUJPO CFJOH BCMF UP DBVTF B MFUIBM JOGFDUJPO QBWFE UIF XBZ GPS GVSUIFS TUVEJFT
VTJOH $ FMFHBOT UP TDSFFO GPS OPWFM BOUJNJDSPCJBMT VTJOH & GBFDBMJTJOGFDUFE $ FMFHBOT BT XFMM BT UP
TDSFFO GPS QSFWJPVTMZ VOLOPXO FOUFSPDPDDBM WJSVMFODF GBDUPST VTJOH BO & GBFDBMJT USBOTQPTPO MJCSBSZ
UIF MBĨFS PG XIJDI XJMM CF EJTDVTTFE JO UIF OFYU TFDUJPO
 .ĹķļĵłĽňŁň Ńĺ ĹłŉĹŇŃķŃķķĵŀ ŋĽŇŊŀĹłķĹ
ĉFSF BSF B OVNCFS PG GBDUPST UIBU DPOUSJCVUF UP UIF TVDDFTT PG & GBFDBMJT JO FTUBCMJTIJOH OPTPDPNJBM
JOGFDUJPOT *O BEEJUJPO UP JUT BCJMJUZ UP SFBEJMZ BDRVJSF BOUJCJPUJD SFTJTUBODF BOE QFSTJTU JO IBSTI FO
WJSPONFOUT &OUFSPDPDDJ BMTP IBWF B TVCTUBOUJBM UPPMLJU PG WJSVMFODF GBDUPSTǱǸǱǱǸǶǱǸǮǵǴ *O UIF TFDUJPOT

CFMPX * EJTDVTT UIF WJSVMFODF GBDUPST BOE WJSVMFODFSFMBUFE QSPDFTTFT UIBU &OUFSPDPDDVT VTFT UP FT
UBCMJTI BO JOGFDUJPO BOE UIF SPMF UIBU UIFTF GBDUPST JO QBUIPHFOFTJT JO (BMMFSJB BOE $ FMFHBOT 	'JHVSF


 2ŊŃŇŊŁ ňĹłňĽłĻ
#BDUFSJBM RVPSVN TFOTJOH JT UIF NFBOT CZ XIJDI CBDUFSJB BSF BCMF UP TFOTF B TQFDJFT PS QPQVMBUJPO
TQFDJėD DFMM EFOTJUZ WJB UIF QSPEVDUJPO BOE TFDSFUJPO PG TNBMM TJHOBM NPMFDVMFT 2VPSVN TFOTJOH
DBO VMUJNBUFMZ BDUJWBUF TJHOBMJOH USBOTEVDUJPO BOE UIVT NPEVMBUF QIZTJPMPHJDBM CFIBWJPS XJUIJO UIF
CBDUFSJBǮǳǭ *O &OUFSPDPDDJ RVPSVNTFOTJOH SFHVMBUJPO JT ESJWFO CZ UIF 'TS SFHVMPO XIJDI JT IPNPM
PHPVT UP UIF "HS TZTUFN PG 4UBQIZMPDPDDJ QFSIBQT UIF NPTU XFMMEFTDSJCFE DZDMJD QFQUJEFNFEJBUFE
RVPSVNTFOTJOH TZTUFN BNPOH (SBNQPTJUJWF CBDUFSJB ĉF "HS RVPSVN TFOTJOH TZTUFNǲǴǸǶǶǸǮǮǱǸǮǲǭ
BOE UP TPNF FYUFOU UIF 'TS TZTUFNǮǯǸǯǭ IBWF CFFO EJTDVTTFE JO TFWFSBM SFWJFXT #SJFĚZ UIF GTS RVP
SVN TFOTJOH TZTUFN JT DPNQSJTFE PG GPVS HFOFT GTS" 	B SFTQPOTF SFHVMBUPS
 GTS# 	B QSPDFTTJOH FO
[ZNF
 GTS$ 	B TFOTPS IJTUJEJOF LJOBTF
 BOE GTS% 	B QSPQFQUJEF PG UIF BVUPJOEVDFS
ǮǱǯ 'PMMPXJOH
JUT QSPEVDUJPO UIF QSPQFQUJEF 'TS% JT QSPDFTTFE BOE DZDMJ[FE CZ 'TS# UP ZJFME HFMBUJOBTF CJPTZOUIF
TJT BDUJWBUJOH QIFSPNPOF 	(#"1
 BO BNJOP BDJE DZDMJD QFQUJEF DPOUBJOJOH B MBDUPOF MJOLBHFǮǱǰ
(#"1 UIFO JOUFSBDUTXJUI UIF TFOTPS LJOBTF'TS$XIJDI MFBET UP UIFQIPTQIPSZMBUJPOPG UIF SFTQPOTF
SFHVMBUPS 'TS" UIFSFCZ JOEVDJOH UIF USBOTDSJQUJPO PG OPU POMZ UIF GTS#$ PQFSPO CVU BMTP UXP OFBSCZ
HFOFT FODPEJOH TFDSFUFE QSPEVDUT UIF TFSJOF QSPUFBTF 4QS& BOE UIF [JODNFUBMMPQSPUFBTF HFMBUJOBTF
(FM& ĉF 'TS UXPDPNQPOFOU SFHVMBUPSZ TZTUFN JT B NBKPS SFHVMBUPS PG WJSVMFODF JO & GBFDBMJT BOE
EJTSVQUJPO PG UIF GTS PQFSPO JNQBJST UIF USBOTDSJQUJPO PG UIFTF UXP EPXOTUSFBN QSPUFBTFT FODPEJOH
BT XFMM BT UIF EFWFMPQNFOU PG CJPėMNTǳǰǸǮǲǶ & GBFDBMJT GTS# NVUBOUT BSF BĨFOVBUFE JO WJSVMFODF JO
CPUI UIF $ FMFHBOT BOE (BMMFSJB JOGFDUJPO NPEFMT BT XFMM BT NBNNBMJBO JOGFDUJPO NPEFMT 	NPVTF
QFSJUPOJUJT BOE SBCCJU FOEPQIUIBMNJUJT
ǱǶǸǮǶǵ
%PFT UIF IPTU JOUFSGFSF XJUI RVPSVN TFOTJOH BOE JG TP IPXEPFT UIF IPTU DPVOUFSBDU JUT FĎFDUT *U
IBT CFFOQSPQPTFE UIBU BT RVPSVNTFOTJOH JT B GFBUVSF PG MJWF BOE BDUJWF CBDUFSJB JUNBZCF UBSHFUFECZ

Proteases, 
hyaluronidases
Ace
Fss
Proteoglycans
Collagen
Fibrin
E. faecalis
AS
(B)  MATRIX ADHESION
(C)  PERSISTENCE (D)  IMMUNE EVASION
?
2µm 2µm
C. elegans fed with E. faecalis C. elegans fed with E. coli
mv
mv
IEC
IEC
iC3b
C3a
C3
Cecropin and other 
antimicrobial peptides (?)
Enterococcal
Gelatinase
(A)  MATRIX DEGRADATION
6B;m`2 kXk, J2+?MBbKb Q7 2Mi2`Q+Q++H pB`mH2M+2X UV 1Mi2`Q+Q++B T`Q/m+2  MmK#2` Q7 2MxvK2b
U2X;X- ?vHm`QMB/b2- ;2HiBMb2- M/ b2`BM2 T`Qi2b2bV i?i /2;`/2 i?2 ?Qbi 2ti`+2HHmH` Ki`Bt- r?B+?
HHQr i?2 #+i2`B iQ BMp/2 ?Qbi iBbbm2bX U"V 1X 72+HBb 2tT`2bb2b b2p2`H /?2bBMb i?i HHQr Bi iQ #BM/
i?2 2ti`+2HHmH` Ki`Bt M/ +2HH bm`7+2 Q7 i?2 ?QbiX ;;`2;iBQM bm#biM+2 UaV 7+BHBii2b i?2 /?2`@
2M+2 Q7 1X 72+HBb iQ 2ti`+2HHmH` Ki`Bt T`Qi2BMbX +2 M/ 6bb `2 #+i2`BH /?2bBMb i?i #BM/ +QHH;2M
M/ }#`BM- `2bT2+iBp2HvX U*V *`Qbb@b2+iBQM Q7 i?2 *X 2H2;Mb BMi2biBMH HmK2MX 7i2` BM72+iBQM rBi? 1X 72@
+HBb- i?2 *X 2H2;Mb ;mi #2+QK2b /Bbi2M/2/ rBi? HBp2 2Mi2`Q+Q++H +2HHb- 7Q`KBM;  T2`bBbi2Mi BM72+iBQM
BM i?2 rQ`KX JQbi 2Mi2`Q+Q++H +2HHb `2 BMi+i- rBi? bQK2 2p2M mM/2`;QBM; }bbBQMX AM +QMi`bi- M2`Hv
HH 1X +QHB `2 /2;`/2/ #v i?2 *X 2H2;Mb ;`BM/2` M/ BMi2biBM2X JB+`QpBHHB UKpV M/ BMi2biBMH 2TBi?2HBH
+2HH UB2+V `2 H#2H2/X U.V 1Mi2`Q+Q++H ;2HiBMb2 :2H1 B/b BM 2p/BM; i?2 BKKmM2 bvbi2K Q7 #Qi? :X
K2HHQM2HH M/ ?mKMbX :2H1 /2;`/2b +2+`QTBM- M MiBKB+`Q#BH T2TiB/2 BM/m+2/ 2`Hv BM BM72+iBQMX /@
/BiBQMHHv- :2H1 Bb #H2 iQ ?v/`QHvx2 ?mKM *j M/ /2;`/2 *j#- irQ +QKTH2K2Mi T`Qi2BMb ;2M2`i2/ #v
*j +iBpiBQMX h?Bb BM?B#Bib QTbQMBxiBQM- b r2HH b i?2 7Q`KiBQM Q7 i?2 K2K#`M2 ii+F +QKTH2t- irQ
BKTQ`iMi `QH2b Q7 i?2 +QKTH2K2Mi +b+/2X

UIF IPTU JNNVOF TZTUFN XIJDI NBZ USZ UP SFDPHOJ[F BOE JOIJCJU UIF RVPSVN TFOTJOH NPMFDVMFTǯǯǱ
*O POF TUVEZ B TQFDJėD BDZM IPNPTFSJOF MBDUPOF QSPEVDFE CZ 1 BFSVHJOPTB 	0$)4-
 CVU OPU
PUIFS BDZMIPNPTFSJOF MBDUPOFT 	JF $)4- $)4- $)4- PS BNJOPCVUZSPMBDUPOF

XBT GPVOE UP JOEVDF UIF DIFNPUBYJT PG IVNBO QPMZNPSQIPOVDMFBS OFVUSPQIJMT WJB B IPTU SFDFQUPS
PO UIF 1./T UIBU EJSFDUMZ CPVOE 0$)4-ǯǱǲ *U JT QPTTJCMF UIBU UIF JNNVOF TZTUFN IBT CFFO
TFMFDUFE UP SFDPHOJ[F UIFTF RVPSVNTFOTJOH BVUPJOEVDFST BT UIFZ BSF SFMFBTFE GSPN CBDUFSJB EVSJOH
UIF JOJUJBM QIBTFT PG CJPėMN GPSNBUJPO BU B UJNF JO UIF JOGFDUJPO XIFO JU NBZ TUJMM CF FBSMZ FOPVHI
GPS JOOBUF JNNVOF DFMMT UP TUBWF PĎ UIF JOGFDUJPO ĉFSF NBZ CF B TJNJMBS DPSSFTQPOEJOH JOUFSBDUJPO
CFUXFFO FOUFSPDPDDBM RVPSVN TFOTJOH NPMFDVMFT BOE UIF IPTU JNNVOF TZTUFN 8IJMF UIFSF BSF OP
SFQPSUT UIBU UIJT IBT CFFO PCTFSWFE JO (BMMFSJB PS $ FMFHBOT UIJT JOUFSBDUJPO NBZ CF XPSUIXIJMF UP
FYQMPSF JO UIF GVUVSF
 5ŃŎĽķ ŁĹĸĽĵŉŃŇň
.ĵŉŇĽŎĸĹĻŇĵĸĽłĻ ĹłŐŏŁĹň
1SPUFBTFT TFDSFUFE CZ CBDUFSJB UIBU EFHSBEF UIF IPTU UJTTVFT TFSWF UP QSPWJEF QFQUJEF OVUSJFOUT GPS
UIF CBDUFSJB *O UIF DBTF PG CBDUFSJBM QBUIPHFOT UIF TFDSFUJPO PG QSPUFBTFT JT PěFO DPODPNJUBOU XJUI
QBUIPHFOFTJT #BDUFSJBM QSPUFBTFT EBNBHF UIF IPTU UISPVHINVMUJQMFNFDIBOJTNT EJSFDU EFTUSVDUJPO
PG CPUI DFMMT BOE FYUSBDFMMVMBS NBUSJY JO UIF IPTU UJTTVF JOEJSFDU EBNBHF CZ QSPUFPMZUJD BDUJWBUJPO
PG CBDUFSJBM NBUSJY NFUBMMPQSPUFJOBTFT PS IPTU QSPUFPMZUJD DBTDBEFTǯǭǮ UIF QSPDFTTJOH PG QBUIPHFOJD
WJSVMFODF GBDUPST BOE JOIJCJUJPO PG IPTU JNNVOJUZǮǭǮ
(FMBUJOBTF 	(FM&
 JT B TFDSFUFE [JODNFUBMMPQSPUFJOBTF UIBU BMMPXT& GBFDBMJT UP EFHSBEF BOE JOWBEF
IPTU UJTTVF CZ EFHSBEJOH UIF DPMMBHFOPVT NBUSJY BOE DBO JOUFSGFSF XJUI IPTU JOĚBNNBUPSZ QSPDFTTFT
CZ IZESPMZ[JOH B CSPBE SBOHF PG TVCTUSBUFT JODMVEJOH ėCSJOPHFO ėCSJO FOEPUIFMJO CSBEZLJOJO
IVNBODBUIFMJDJEJO 	--
 BOE DPNQMFNFOU DPNQPOFOUT$BOE$BǮǯǭǸǮǯǮǸǮǶǰǸǮǵǵǸǯǰǱ (FM& JT BMTP
DSJUJDBM GPS CJPėMNEFWFMPQNFOU JO& GBFDBMJT BT JU BDUJWBUFT B QFQUJEPHMZDBOEFHSBEJOH FO[ZNF DBMMFE
BVUPMZTJO XIJDI JT SFTQPOTJCMF GPS UIF SFMFBTF PG FYUSBDFMMVMBS%/"BOE UIF GPSNBUJPO PG B CJPėMNǯǮǱ

ĉF GPSNBUJPO PG B CJPėMN BMMPXT & GBFDBMJT UP BEIFSF UP BOE TVSWJWF PO VSFUISBM DBUIFUFST VSFUISBM
TUFOUT BOE DBSEJBD WBMWFT BOE FOIBODFT JUT TVSWJWBM JO BO BOUJCJPUJDSJDI FOWJSPONFOUǮǯǸǯǶǸǮǴǲǸǮǵǱǸǯǮǵ
*OKFDUJPO PG QVSJėFE (FM& XBT GPVOE UP CF UPYJD UP (BMMFSJB JO B EPTFEFQFOEFOU NBOOFS & GBFDBMJT
NVUBOUT MBDLJOH (FM& XFSF BMTP BĨFOVBUFE JO WJSVMFODF JO (BMMFSJB "MUIPVHI UIF JOTFDU EPFT OPU
DPOUBJO BOZ PG UIF DBOPOJDBM UBSHFUT PG (FM& MJLF DPMMBHFO (FM& XBT TIPXO UP EJSFDUMZ IZESPMZ[F B
DFDSPQJOMJLF BOUJNJDSPCJBM QFQUJEF JO(BMMFSJB BOBMPHPVT UP JUT BCJMJUZ UP EFHSBEF JNNVOFNFEJBUPST
JO UIF IVNBO TFSVN TVDI BT UIF DPNQMFNFOU DPNQPOFOU $B "T $B BOE $BEFSJWFE QFQUJEFT
IBWF CSPBE BOUJCBDUFSJBM QSPQFSUJFT UIF EFHSBEBUJPO PG $B CZ (FM& NBZ TFSWF BT BO FđDJFOU XBZ UP
DSJQQMF JNNVOF SFTQPOTFT EPXOTUSFBNPG$B (FM& JT UIVT DBQBCMF PG TVCWFSUJOH BOE JOIJCJUJOH UIF
JNNVOF TZTUFN JO CPUI BO JOTFDU BOE B NBNNBMJBO JOGFDUJPO NPEFM JO PSEFS UP FOIBODF CBDUFSJBM
TVSWJWBM JO JUT IPTUǮǶǰ *O DPOUSBTU JOKFDUJPO PG UIF QVSJėFE FOUFSPDPDDBM FYUSBDFMMVMBS TFSJOF QSPUFBTF
4QS&EJEOPU DBVTF BOZPCWJPVTEBNBHF UP(BMMFSJB BMUIPVHI4QS&XBTOFDFTTBSZ GPS UIF GVMM WJSVMFODF
PG & GBFDBMJT LJMMJOH JO $ FMFHBOTǮǶǴ -JLF HFMBUJOBTF IZBMVSPOJEBTF JT BMTP B EFHSBEBUJWF FO[ZNF JU
IZESPMZ[FT IZBMVSPOJD BDJE DPOUSJCVUJOH UP IPTU UJTTVF EBNBHF BOE JOWBTJWFOFTT PG UIF JOGFDUJPO *U
JT UIPVHIU UIBU EJTSVQUJPO PG IPTU UJTTVF NBZ BMTP BMMPX PUIFS TFDSFUFE CBDUFSJBM GBDUPST UP QFSNFBUF
UIF UJTTVF NBHOJGZJOH UIF EBNBHFǯǭǳ ĉF CSFBLEPXO PG IPTU UJTTVF QSPEVDUT CZ IZBMVSPOJEBTF NBZ
BMTP BMMPX &OUFSPDPDDVT UP BDDFTT BOE NFUBCPMJ[F UIF OVUSJFOUT PG JUT IPTUǴǱǸǯǮǲ
$ŏŉŃŀŏňĽł
ĉF FOUFSPDPDDBM DZUPMZTJO B TFDSFUFE UXPQFQUJEF MZUJD UPYJO JT SFMBUFE UP UIF FYUFOTJWF HSPVQ PG
MBOUIJPOJOFDPOUBJOJOH CBDUFSJPDJOT QSPEVDFE CZ (SBNQPTJUJWF CBDUFSJB BOE JT DBQBCMF PG MZTJOH
CPUI QSPLBSZPUJD BOE FVLBSZPUJD DFMMT JO SFTQPOTF UP RVPSVN TFOTJOH TJHOBMTǮǵ ĉFNPMFDVMBS QSPQ
FSUJFT PG FOUFSPDPDDBM DZUPMZTJO BOE JUT SFHVMBUJPO IBWF CFFO XFMMTUVEJFEǮǵǸǯǮǸǯǯǰ 0OF SFUSPTQFDUJWF
TUVEZ GPVOE UIBU PG OFBSMZ  DMJOJDBM & GBFDBMJT JTPMBUFT  FYQSFTTFE DZUPMZTJO XIJDI JT FODPEFE
PO B QIFSPNPOFSFTQPOTJWF QMBTNJE PO B QBUIPHFOJDJUZ JTMBOEǴǰ ĉF QSFTFODF PG DZUPMZTJO JO B IV
NBO JOGFDUJPO IBT CFFO SFQPSUFE UP SFOEFS UIF JOGFDUJPO ėWF UJNFT NPSF MFUIBMǴǰ *O UIF XJME &O

UFSPDPDDJ IBWF CFFO JTPMBUFE GSPN (BMMFSJB MBSWBF BOE TPNF PG UIFTF JTPMBUFT IBWF CFFO PCTFSWFE UP
FYIJCJU MZUJD BDUJWJUZǵǰǸǵǱ *O UIF$ FMFHBOT JOGFDUJPO NPEFMǱǴ BT XFMM BT JO B%SPTPQIJMB PSBM JOHFTUJPO
NPEFMǯǯ OPODZUPMZUJD & GBFDBMJT TUSBJOT XFSF BĨFOVBUFE JO WJSVMFODF BMUIPVHI UIFZ TUJMM SFNBJOFE
MFUIBM UP $ FMFHBOT
 4ŊŇĺĵķĹ ĵĸļĹňĽŃł ńŇŃŉĹĽłň
&OUFSPDPDDBM TVSGBDF QSPUFJO 	&TQ
 JT B TVSGBDF BEIFTJO UIBU DPOUSPMT BEIFSFODF UP IPTU UJTTVFT TPNF
PG XIJDI IBWF CFFO JNQMJDBUFE JO FOEPDBSEJUJT 'PMMPXJOH IPTU IFBSU UJTTVF EBNBHF &OUFSPDPDDVT DBO
VTF JUT TVSGBDF BEIFTJOT UP BEIFSF UP UIF FYQPTFE FYUSBDFMMVMBS NBUSJY PG UIF JOKVSFE UJTTVFǳǱ ĉF
FTQ HFOF FODPEFT B MBSHF -1Y5(BODIPSFE TVSGBDF QSPUFJO XIJDI DPOUSJCVUFT UP CJPėMN GPSNBUJPO
PO BCJPUJD TVSGBDFT 0OF TUVEZ JEFOUJėFE B QVUBUJWF TVSGBDF BOUJHFO TUSVDUVSBMMZ SFMBUFE UP &TQ JO
WBODPNZDJOSFTJTUBOU& GBFDBMJT TUSBJO7 DBMMFE&'ǯǱ .VUBUJPOT JO&' SFTVMUFE JO BĨFO
VBUFE WJSVMFODF JO $ FMFHBOT TVHHFTUJOH UIBU UIJT TVSGBDF BOUJHFO NBZ IBWF UBSHFUT JO CPUI NBNNBMT
BOE OFNBUPEFT
"OPUIFS QPUFOUJBM BEIFTJPO PG & GBFDBMJT JT UIF QSPUFJO "DF B DPMMBHFO BOE MBNJOJOCJOEJOH NJ
DSPCJBM TVSGBDF DPNQPOFOU SFDPHOJ[JOH BEIFTJWF NBUSJY NPMFDVMFT 	.4$Ć..
 "DFTQFDJėD BO
UJCPEJFT IBWF CFFO GPVOE JO UIF TFSB PG QBUJFOUT XJUI FOUFSPDPDDBM JOGFDUJPOT JO QBSUJDVMBS UIPTF
QBUJFOUT XJUI & GBFDBMJT FOEPDBSEJUJT JNQMZJOH UIBU UIF FOWJSPONFOU JT BO FđDJFOU USJHHFS PG "DF FY
QSFTTJPO BOE UIBU UIF FYQSFTTJPO PG "DF JT RVJUF DPNNPOǮǱǱ 4FWFSBM JO WJWP FOWJSPONFOUBM USJHHFST
JODMVEJOH IJHI UFNQFSBUVSFT UIF QSFTFODF PG DPMMBHFO BOE CJMF TBMUT DBO USJHHFS USBOTDSJQUJPO PG BDF
)PXFWFS UIF ėSTU JOEJDBUJPO UIBU "DF IBT B SPMF HSFBUFS UIBO JUT CJOEJOH UP UIF FYUSBDFMMVMBS NBUSJY
DBNF GSPN(BMMFSJB JOGFDUJPO TUVEJFT XIFO BDFNVUBOUT XFSF GPVOE UP CF BĨFOVBUFE JO WJSVMFODFǮǭǯ
"T DPMMBHFO BOE MBNJOJO BSF CPUI BCTFOU JO JOTFDUT JU JT QPTTJCMF UIBU "DF IBT PUIFS UBSHFUT JO(BMMFSJB
BOE QFSIBQT JO NBNNBMT BT XFMM
&OUFSPDPDDBM BHHSFHBUJPO TVCTUBODF 	"4
 JT B QIFSPNPOFSFTQPOTJWF TVSGBDFCPVOE QMBTNJE
FODPEFE QSPUFJO UIBU QSPNPUFT DMVNQJOH PG CBDUFSJBM DFMMT UP GBDJMJUBUF QMBTNJE FYDIBOHF BT XFMM

BT BEIFSFODF UP JOUFTUJOBM FQJUIFMJBM DFMMT CZ TQFDJėDBMMZ CJOEJOH FYUSBDFMMVMBS NBUSJY QSPUFJOT "E
EJUJPOBMMZ "4 BMMPXT & GBFDBMJT UP EJSFDUMZ CJOE IVNBO OFVUSPQIJMT UISPVHI DPNQMFNFOU SFDFQUPS
UZQF  	$3
 CJOEJOHǯǯǲ %FTQJUF UIF DMPTF QSPYJNJUZ PG UIF CBDUFSJB UP UIF OFVUSPQIJMT UIFTF "4
FYQSFTTJOH & GBFDBMJT TUSBJOT XFSF SFTJTUBOU UP OFVUSPQIJM LJMMJOHǮǴǮ BOE UIF PYJEBUJWF CVSTU 	TVQFSPY
JEF QSPEVDUJPO
 GSPN UIFOFVUSPQIJMNBZCF SFTQPOTJCMF GPS DBVTJOH DPMMBUFSBM EBNBHF UPOFJHICPSJOH
UJTTVFT XJUIPVU TFSJPVTMZ EBNBHJOH UIF & GBFDBMJT DFMMT *OUFSFTUJOHMZ & GBFDBMJT"4 JT OPU B WJSVMFODF
GBDUPS JO UIF $ FMFHBOT LJMMJOH BTTBZǱǴ TVHHFTUJOH UIBU UIF IPTU UBSHFU PG "4 JT BCTFOU JO $ FMFHBOT
 /ŃŋĹŀ ķŃłķĹńŉň Ľł ļŃňŉńĵŉļŃĻĹł ĽłŉĹŇĵķŉĽŃłň ŇĹŋĹĵŀĹĸ Ķŏ ňŉŊĸĽĹň ŊňĽłĻ ĽłŋĹŇ
ŉĹĶŇĵŉĹň
 4ŉŇĹňň ĵłĸ Ľŉň ŇĹŀĵŉĽŃł ŉŃ ŋĽŇŊŀĹłķĹ
#BDUFSJBM WJSVMFODF JT DMPTFMZ SFMBUFE UP UIF BCJMJUZ PG QBUIPHFOT UP BEBQU UP EJĎFSFOU TUSFTTFT "T CBD
UFSJB USBWFSTF CFUXFFO UIF IPTU BOE UIF PVUTJEF FOWJSPONFOU EVSJOH UIF DPVSTF PG UIF GSFFMJWJOH BOE
JOGFDUJPO TUBHFT PG UIFJS MJGF DZDMFT UIFZ FODPVOUFS NZSJBE TUSFTTPST TVDI BT DIBOHJOH Q) UFNQFSB
UVSF BOE UIF QSFTFODF PG PYJEBUJWF BOE PTNPUJD TUSFTT 5P FTUBCMJTI B TVDDFTTGVM JOGFDUJPO UIF CBD
UFSJB NVTU CF BCMF UP SBQJEMZ BEBQU UP B DIBOHJOH FOWJSPONFOU BDDPNQBOJFE CZ WBTU DIBOHFT JO UIF
FYQSFTTJPO PG FĎFDUPST BOE SFHVMBUPST PG UIF TUSFTT SFTQPOTF ĉFTF TUSFTT SFTQPOTF HFOFT BSF BMTP SF
RVJSFE GPS CBDUFSJBM WJSVMFODF BOEIBWFCFFO FYQMPSFE JO UIF(BMMFSJBNPEFM .VUBOUT JO TFWFSBM TUSFTT
SFTQPOTF HFOFT XFSF GPVOE UP CF BĨFOVBUFE JO WJSVMFODF JODMVEJOH UIF DMQ# HFOF XIJDI FODPEFT B
$MQ "51BTF UIBU JT DSJUJDBM GPS QSPNPUJOH QSPUFJO GPMEJOH BT XFMM BT UIF BTTFNCMZ BOE EFHSBEBUJPO
PG QSPUFJOTǯǲ " TFDPOE TUSFTT SFTQPOTF HFOF UIBU FODPEFT NFUIJPOJOF TVMGPYJEF SFEVDUBTF " JT BMTP
BĨFOVBUFE JO(BMMFSJB TVHHFTUJOH UIF JNQPSUBODF PG BOUJPYJEBOU SFQBJS FO[ZNFT JO WJSVMFODFǯǱǯ 4VS
QSJTJOHMZ IPXFWFS B EFMFUJPO NVUBUJPO JO UIF & GBFDBMJT TMZ" HFOF XIJDI FODPEFT B NFNCFS PG UIF
.BS34MZ" GBNJMZ PG CBDUFSJBM USBOTDSJQUJPO GBDUPST UIBU JT QSFEJDUFE UP CF B SFHVMBUPS PG UIF WJSVMFODF
BOE TUSFTT SFTQPOTFT XBT TIPXO UP FOIBODF WJSVMFODF JO UIF(BMMFSJB JOGFDUJPONPEFM BO VOFYQFDUFE

SFTVMU GPS B USBOTDSJQUJPOBM BDUJWBUPSǮǰǯ ĉF FOIBODFE WJSVMFODF PG UIF ρTMZ"NVUBOU XBT DPOTJTUFOU
XJUI JODSFBTFE QFSTJTUFODF JO NBDSPQIBHF BTTBZT BOE JO WJWPNPVTF JOGFDUJPOT (JWFO UIFTF EBUB JU JT
QPTTJCMF UIBU UIF TNBMM TVCTFU PG HFOFT UIBU BSF PWFSFYQSFTTFE JO UIFρTMZ"NVUBOUNBZ CF SFTQPOTJCMF
GPS UIF FOIBODFE WJSVMFODF QIFOPUZQF
ĉF iTUSJOHFOU SFTQPOTFu JT B CBDUFSJBM SFTQPOTF UP OVUSJUJPOBM TUSFTT 	FH BNJOP BDJE TUBSWBUJPO

BOE JT DPOOFDUFE UP FOUFSPDPDDBM WJSVMFODF %VSJOH UIF CBDUFSJBM TUSJOHFOU SFTQPOTF UXP NPEJėFE
HVBOJOFOVDMFPUJEFT HVBOPTJOF UFUSBQIPTQIBUF 	QQ(QQ
BOEHVBOPTJOFQFOUBQIPTQIBUF 	QQQ(QQ

UPHFUIFS LOPXO BT 	Q
QQ(QQ BDDVNVMBUF JO UIF CBDUFSJBM DFMM BOE BDU BT iBMBSNPOFTu PS DIFNJDBM
NFTTFOHFST JOEJDBUJOH TUSFTT TIVĨJOH EPXO HMPCBM USBOTDSJQUJPO BOE TFMFDUJWFMZ BDUJWBUJOH UIF USBO
TDSJQUJPO PG HFOFT SFHVMBUJOH BNJOP BDJE CJPTZOUIFTJT BOE TUSFTTSFMBUFE TVSWJWBM *O &OUFSPDPDDVT
	Q
QQ(QQ TZOUIFTJT JT DBUBMZ[FE CZ UXP FO[ZNFT 3FM" 	UIF CJGVODUJPOBM TZOUIFUBTFIZESPMBTF PG
UIF BMBSNPOF
 BOE 3FM2 	UIF NPOPGVODUJPOBM TZOUIFUBTF SFTQPOTJCMF GPS CBTBM MFWFMT PG BMBSNPOF
EVSJOH IPNFPTUBTJT
 ĉF BMBSNPOF 	Q
QQ(QQ XBT GPVOE UP BDDVNVMBUF VOEFS WBODPNZDJO USFBU
NFOU BOE BNJOP BDJE TUBSWBUJPO 8IJMF & GBFDBMJT SFM" BOE SFM2 TJOHMF NVUBOUT EJE OPU TIPX BU
UFOVBUFE WJSVMFODF JO UIF $ FMFHBOT JOGFDUJPO NPEFM B SFM"2 EPVCMF NVUBOU JO XIJDI 	Q
QQ(QQ
QSPEVDUJPO JT DPNQMFUFE BCSPHBUFE XBT IJHIMZ BĨFOVBUFE JO JUT WJSVMFODFǮ ĉJT TBNF SFTVMU XBT
BMTP TFFO JO (BMMFSJB JOGFDUJPOTǱǲ BOE UIF SFM"2 EFėDJFOU TUSBJOT BMTP FYIJCJUFE MPXFS TVSWJWBM JO
NBDSPQIBHFT JO WJUSP UIBO FJUIFS UIF SFM" PS SFM2 TJOHMZEFėDJFOU TUSBJOT ĉFTF EBUB TVQQPSU UIF
NPEFM UIBU CBTBM MFWFMT PG 	Q
QQ(QQ BSF SFRVJSFE GPS GVMM & GBFDBMJT WJSVMFODF JO UIF JOGFDUJPO PG$ FM
FHBOT ( NFMMPOFMMB BOE NBNNBMJBO DFMMT *U JT QPTTJCMF UIBU UIF IPTU JOOBUF JNNVOF TZTUFN NBZ
SFDPHOJ[F 	Q
QQ(QQ UIF JNNVOF TZTUFN JT BCMF UP SFDPHOJ[F UIF CBDUFSJBM TFDPOEBSZ NFTTFOHFS
DZDMJD EJ(.1 BT B .".1ǶǭǸǮǯǵǸǯǰǵ XIJDI MJLF 	Q
QQ(QQ JT BMTP EFSJWFE GSPN UIF NPEJėDBUJPO PG
B OVDMFPUJEF

 &łŋĽŇŃłŁĹłŉĵŀ ńĹŇňĽňŉĹłķĹ ĵłĸ ĶĽŃĺĽŀŁ ńŇŃĸŊķŉĽŃł
ĉF BCJMJUZ PG &OUFSPDPDDVT UP TVSWJWF JO B NVMUJUVEF PG FOWJSPONFOUT GSPN UIF IVNBO HVU UP BO BCJ
PUJD TVSGBDF JO B IPTQJUBM SFĚFDUT JUT IBSEJOFTT BT B QBUIPHFO BOE DBQBDJUZ GPS FOWJSPONFOUBM QFSTJT
UFODF *O BEEJUJPO UP CFJOH UIFSNPUPMFSBOU 	HSPXJOH BU $
 Q)UPMFSBOU 	Q) 
 BOE
TBMUSFTJTUBOU 	VQ UP  /B$M
 &OUFSPDPDDVT JT BMTP BCMF UP TVSWJWF FYUFOEFE EFTJDDBUJPOǲǮ XIJDI
JT VOVTVBM GPS B CBDUFSJVN UIBU JT JODBQBCMF PG TQPSVMBUJPO ĉJT NBZ FYQMBJO IPX &OUFSPDPDDVT JT
USBOTGFSSFE GSPN QFSTPO UP QFSTPO JO UIF IPTQJUBM &OUFSPDPDDVTNBZ CF BCMF UP FOUFS B WJBCMF CVU OPO
DVMUVSBCMF TUBUFXIFO GBDFEXJUIOVUSJFOUQPPS FOWJSPONFOUT BOENBZFYJTU JO UIJT GPSNPO JOBOJNBUF
PCKFDUT JO UIF IPTQJUBM TVDI BT CFESBJMT BOENFEJDBM TUBUJPO LFZCPBSETǳǲǸǮǮǯǸǮǯǱ ĉFTF JOUSJOTJD QSPQ
FSUJFT BMMPX &OUFSPDPDDVT UP ĚPVSJTI JO B WBSJFUZ PG FOWJSPONFOUT BOE NBZ IBWF CFFO FWPMVUJPOBSJMZ
TFMFDUFE GPS CZ JUT OFFE UP TVSWJWF JO IBSTI FOWJSPONFOUT TVDI BT UIF JOUFTUJOBM USBDUT PG BOJNBMT
ĉF BCJMJUZ PG &OUFSPDPDDVT UP GPSN B CJPėMN BMTP BMMPXT &OUFSPDPDDVT UP QFSTJTU PO BCJPUJD TVSGBDFT
ĉF CJPėMN QSPUFDUT UIF PSHBOJTNT GSPN UIF IPTU JNNVOF SFTQPOTF BT XFMM BT BOUJCJPUJDT BOE BO
UJNJDSPCJBMT XIJDI MFBET UP DISPOJD FOUFSPDPDBM JOGFDUJPOT UIBU BSF EJđDVMU UP USFBUǮǭǲ 5XP QP
UFOUJBM & GBFDBMJT SFHVMBUPST PG CJPėMNT NBZ BMTP DPOUSPM WJSVMFODF JO UIF $ FMFHBOT JOGFDUJPO NPEFM
*O TDSFFOT GPS & GBFDBMJT USBOTQPTPO NVUBOUT UIBU XFSF BĨFOVBUFE JO LJMMJOH $ FMFHBOT UXP SFMBUFE
QPUFOUJBM WJSVMFODF GBDUPST XFSF JEFOUJėFE UIF USBOTDSJQUJPOBM SFQSFTTPS 4DS3 BOE B HFOF UIBU FO
DPEFT B QSPUFJO UIBU JT IJHIMZ IPNPMPHPVT UP TVDSPTFQIPTQIBUF IZESPMBTFT 	4DS#
 PG PUIFS CBD
UFSJBM TQFDJFT BOE UIBU JT MJLFMZ SFHVMBUFE CZ 4DS3ĉJT XBT JOUSJHVJOH BT TVDSPTF VUJMJ[BUJPO IBT CFFO
EFNPOTUSBUFE UP IBWF B SPMF JO UIF GPSNBUJPO PG CJPėMNT JO EFOUBM DBSJFT BOE FOEPDBSEJUJT CZ 4USFQUP
DPDDVT NVUBOT JO XIJDI UIF TVDSPTF DBUBCPMJUFT BSF VTFE UP TZOUIFTJ[F JOTPMVCMF HMVDBOT UP QSPNPUF
BEIFSFODF UP UIF UPPUI TVSGBDF BOE IFBSU WBMWFǱǴǸǮǮǲ
7 JT B WJSVMFOU TUSBJO BOE XBT BMTP UIF ėSTU TFRVFODFE WBODPNZDJOSFTJTUBOU & GBFDBMJT TUSBJO
PG UIFHFOPNFPG7DPOUBJOTNPCJMF FMFNFOUT JODMVEJOH BQBUIPHFOJDJUZBTTPDJBUFE JTMBOEǮǶǭǸ
ǮǲǳǸǮǶǮ ĉF PSBM & GBFDBMJT JTPMBUF 0(3' JT EFWPJE PG NBOZ HFOFT SFMBUFE UP QBUIPHFOJDJUZ BOE JT

DPNQBSBUJWFMZ BWJSVMFOU JO IVNBOT )PXFWFS CPUI 0(3' BOE 7 IBWF DPNQBSBCMF WJSVMFODF
JO UIF $ FMFHBOT JOGFDUJPO NPEFM FWFO UIPVHI 0(3' JT CFMJFWFE UP MBDL NBOZ HFOFT UIPVHIU UP
CF SFRVJSFE GPS WJSVMFODF JO IVNBOTǶǸǱǴ 0OF QPTTJCJMJUZ JT UIBU UIF HFOFT SFRVJSFE GPS WJSVMFODF JO
IVNBOT BSF OPU OFDFTTBSZ UP SFOEFS &OUFSPDPDDVT QBUIPHFOJD JO$ FMFHBOT XIJMF & GBFDBMJT HFOFT UIBU
QSPNPUF DPNNFOTBM FOUFSPDPDDBM DPMPOJ[BUJPOPG UIF IVNBOHVU JO IFBMUIZ JOEJWJEVBMT 	TFFO JO CPUI
0(3' BOE 7
 BSF TVđDJFOU UP DBVTF WJSVMFODF JO $ FMFHBOT JOGFDUJPO ĉJT MBĨFS DPODMVTJPO JT
TVQQPSUFE CZ TUVEJFT PG FOUFSPDPDDBM NFUBCPMJTN &OUFSPDPDDVT IBT BO JNQSFTTJWF ĚFYJCJMJUZ UP DB
UBCPMJ[F B TNPSHBTCPSE PG DBSCPO TPVSDFTǯǳǸǯǵǸǱǮ &OUFSPDPDDVT JT BMTP BCMF UP VTF DFSUBJO BNJOP BDJET
BT FOFSHZ BOE DBSCPO TPVSDFTǯǴǸǮǵǯ $PODPNJUBOUMZ BOE BMNPTU QBSBEPYJDBMMZ &OUFSPDPDDVT BMTP IBT
B OVNCFS PG BVYPUSPQIJFT SFRVJSJOH B OVNCFS PG BNJOP BDJET 	FH WBMJOF MFVDJOF IJTUJEJOF BOE
USZQUPQIBO
 BT XFMM BT WJUBNJOT 	FH CJPUJO SJCPĚBWJO BOE OJDPUJOJD BDJE
ǲǮǸǮǱǮ ĉFTF GFBUVSFT PG
FOUFSPDPDDBM NFUBCPMJTN BSF DPOTFSWFE BDSPTT CPUI WJSVMFOU BOE BWJSVMFOU & GBFDBMJT TUSBJOT BOENBZ
IBWF CFFO TFMFDUFE GPS CZ DPNQFUJUJPO BT B DPNNFOTBM PSHBOJTN JO UIF NBNNBMJBO (* USBDUǯǯǴ
8IZ BSF & GBFDBMJT JOGFDUJPOTNPSF DPNNPO UIBO & GBFDJVN JOGFDUJPOT " QPTTJCMF SFBTPONBZ CF
UIBU& GBFDBMJT JT TJNQMZNPSF BCVOEBOU JO UIF HBTUSPJOUFTUJOBM USBDU UIBO& GBFDJVN JOEFFE POF TUVEZ
GPVOE UIBU & GBFDBMJT XBT PO BWFSBHF  UJNFT NPSF QSFWBMFOU UIBO & GBFDJVNǮǱǶ "O JOUFSFTUJOH
PCTFSWBUJPO GSPNFOUFSPDPDDBM JOGFDUJPOPG$ FMFHBOTNBZIJOU BU B SFBTPO GPS EPNJOBODFPG& GBFDBMJT
*OGFDUJPO XJUI & GBFDBMJT PS & GBFDJVN SBQJEMZ EJTUFOET UIF$ FMFHBOT JOUFTUJOF XIJDI ėMMT VQ XJUI MJWF
FOUFSPDPDDBM DFMMT )PXFWFS POMZ & GBFDBMJT SFTVMUT JO B QFSTJTUFOU BOE MFUIBM JOGFDUJPO JO UIF XPSN
FWFO XJUI B TNBMM JOPDVMVN PG & GBFDBMJT ĉJT NBZ TVHHFTU UIBU & GBFDBMJT IBT BO JOIFSFOU BCJMJUZ UP
FTUBCMJTI B QFSTJTUFOU JOGFDUJPO QFSIBQT DPOUSJCVUJOH UP JUT WJSVMFODF ĉF VOJRVF DIBSBDUFSJTUJDT PG
& GBFDBMJT UIBU BMMPX JU UP GPSN B QFSTJTUFOU JOGFDUJPO SFNBJO VOLOPXO ĉFSF EPFT OPU BQQFBS UP CF B
TJOHMF WJSVMFODF GBDUPS UIBU DPOUSJCVUFT UP UIFCVML PG& GBFDBMJTQBUIPHFOJDJUZ BT& GBFDBMJT USBOTQPTPO
NVUBOU MJCSBSZ TDSFFOT IBWF OPU QJDLFE VQ BOZ TJOHMF NVUBOU UIBU SFOEFSFE UIF & GBFDBMJT JOGFDUJPO
DPNQMFUFMZ BĨFOVBUFE ĉF NFDIBOJTN GPS & GBFDBMJT QFSTJTUFODF JO $ FMFHBOT JT VOLOPXO CVU XF
TQFDVMBUF UIBU & GBFDBMJTNBZ CF CFĨFS BU DPNQFUJOH GPS BOE FTUBCMJTIJOH B QSPUFDUFE OJDIF GPS JUTFMG

JO UIF $ FMFHBOT JOUFTUJOF
 *łłĵŉĹ ĽŁŁŊłĹ ńĹŇķĹńŉĽŃł Ńĺ ĹłŉĹŇŃķŃķķĵŀ ĽłĺĹķŉĽŃł
"TNFOUJPOFE QSFWJPVTMZ JO $IBQUFS  NBNNBMJBO JOOBUF JNNVOJUZ SFMJFT VQPO UIF QFSDFQUJPO PG B
CBDUFSJBM JOGFDUJPO UISPVHIQBĨFSO SFDPHOJUJPO SFDFQUPST 	133T
 XIJDI SFDPHOJ[F DPOTFSWFENJDSP
CJBM TUSVDUVSFT 	FH ĚBHFMMJO MJQPQPMZTBDDIBSJEF VONFUIZMBUFE $Q(NPUJGT
 BT NJDSPCFBTTPDJBUFE
NPMFDVMBS QBĨFSOT 	1".1T
 3FDFOUMZ IPXFWFS JU IBT CFFO QSPQPTFE UIBU UIF JNNVOF TZTUFNNBZ
SFTQPOE UP.".1T JO UIF DPOUFYU PG PUIFS TJHOBMT EFSJWFE GSPN FJUIFS UIF IPTU PS UIF QBUIPHFO UIBU
BSF POMZ HFOFSBUFE EVSJOH B QBUIPHFOJD JOGFDUJPO DBMMFE QBĨFSOT PG QBUIPHFOFTJTǯǯǱ
ĉFTF QSJODJQMFT BMTP BQQMZ UP UIF JOOBUF JNNVOF TZTUFN PG JOWFSUFCSBUFT *O UIF DBTF PG$ FMFHBOT
TFWFSBM JNNVOF TJHOBMJOH QBUIXBZT IBWF CFFO JEFOUJėFE BMUIPVHI OP TQFDJėD .".1T UIBU BDUJWBUF
$ FMFHBOT JNNVOJUZ IBWF CFFO EJTDPWFSFE $IFNJDBM HFOFUJDT NBZ CF POF BQQSPBDI UP IFMQ JEFOUJGZ
OPWFM BOE QPUFOUJBMMZ DPOTFSWFE JNNVOF TJHOBMJOH QBUIXBZT JO$ FMFHBOT XIJDINBZ VMUJNBUFMZ MFBE
UP UIF JEFOUJėDBUJPO PG UIF NPTU VQTUSFBN JOOBUF JNNVOF SFDFQUPST JO $ FMFHBOT BOE QPUFOUJBMMZ
UIF JEFOUJėDBUJPO PG TQFDJėD CBDUFSJBM.".1T SFDPHOJ[FE CZ TVDI SFDFQUPST 0OF DIFNJDBM HFOFUJDT
TUVEZ FNQMPZFE B MJRVJECBTFE IJHIUISPVHIQVU TDSFFO PG TNBMM NPMFDVMFT BOE FYUSBDUT UP JEFOUJGZ
DPNQPVOET UIBU QSPNPUFE UIF TVSWJWBM PG & GBFDBMJTJOGFDUFE XPSNTǮǰǴǸǮǰǵ 0OF DPNQPVOE TFMFD
UJWFMZ BDUFE VQPO UIF $ FMFHBOT IPTU WJB UIF BDUJWBUJPO PG UIF XFMMTUVEJFE BOE DPOTFSWFE Q ."1
LJOBTF 1.,Ǯǳǵ )PXFWFS UIF QSFDJTF CJPMPHJDBM UBSHFU PG UIJT NPMFDVMF JT VOLOPXO *U JT QPTTJCMF
UIBU UIJT BDUJWBUJOH DPNQPVOE JT NPEJėFE JO UIF IPTU UP HFOFSBUF B NPMFDVMF SFTFNCMJOH B QBĨFSO PG
QBUIPHFOFTJT PS NBZ BDUJWBUF TJHOBMT UIBU BSF BMTP USBOTEVDFE CZ SFDFQUPST UIBU SFDPHOJ[F QBĨFSOT PG
QBUIPHFOFTJT *O BEEJUJPO UP JEFOUJGZJOH OPWFM JNNVOF BDUJWBUPST UIJT BQQSPBDI DBO BMTP CF VTFE UP
JEFOUJGZ BOUJNJDSPCJBMT 	XIJDI JOIJCJU UIF HSPXUI PG PS LJMM CBDUFSJB
 BOE JOIJCJUPST PG CBDUFSJBM WJS
VMFODF 	XIJDI NBZ OPU IBWF BO FĎFDU PO CBDUFSJBM TVSWJWBM CVU NBZ NPEVMBUF CBDUFSJBM QIZTJPMPHJD
CFIBWJPS

ĉF %"'%"' 	IPNPMPHPVT UP *(' SFDFQUPS BOE '090 SFTQFDUJWFMZ
 JOTVMJO TJHOBM

JOH QBUIXBZ JT BMTP JOWPMWFE JO UIF $ FMFHBOT EFGFOTF BHBJOTU & GBFDBMJT 8IFO UIF %"' SFDFQ
UPS JT QSFWFOUFE GSPN JOIJCJUJOH %"' HFOFT JOWPMWFE JO SFHVMBUJOH MJGFTQBO EBVFS GPSNBUJPO
BOE QBUIPHFO BOE TUSFTT SFTJTUBODF BSF BDUJWBUFE MFBEJOH UP FOIBODFE SFTJTUBODF UP & GBFDBMJT BOE
PUIFS QBUIPHFOTǱǵǸǮǱǭ " OVNCFS PG %"'SFHVMBUFE HFOFT BSF OFDFTTBSZ GPS UIF OFVUSBMJ[BUJPO
BOE EFUPYJėDBUJPO PG 304 TVDI BT TVQFSPYJEF EJTNVUBTFT 	XIJDI SFEVDF TVQFSPYJEF UP IZESPHFO
QFSPYJEF
 BOE DBUBMBTFT 	XIJDI DPOWFSU IZESPHFO QFSPYJEF UP XBUFS BOE PYZHFO
Ǯǲ ĉJT TVHHFTUFE
UIBU DPVOUFSJOH 304 JT DSVDJBM DPNQPOFOU PG BO FĎFDUJWF JNNVOF SFTQPOTF IPXFWFS JU XBT VO
LOPXOXIFUIFS UIF 304XBT QSJNBSJMZ HFOFSBUFE CZ& GBFDBMJT PS UIF IPTU JO SFTQPOTF UP QBUIPHFOJD
JOGFDUJPO *U XBT MBUFS TIPXO UIBU$ FMFHBOTIPTU JOUFTUJOBM DFMMT GPMMPXJOH JOGFDUJPO CZ& GBFDBMJT HFO
FSBUF FYUSBDFMMVMBS 304 WJB UIF /"%1) PYJEBTF #-* UIF $ FMFHBOT IPNPMPH PG NBNNBMJBO EVBM
PYJEBTF %VPY XIJDI DPOUSJCVUFE UP QBUIPHFO SFTJTUBODFǮǲ ĉF QSPEVDUJPO PG 304 JO UBOEFN
XJUI UIF JOGFDUJPO BDUJWBUFT B Q."1,1., DBTDBEF UP JOEVDF UIF/SGGBNJMZ USBOTDSJQUJPO GBD
UPS 4,/ XIJDI JO UVSO VQSFHVMBUFT TUSFTT BOE BOUJPYJEBOU SFTQPOTFT EVSJOH JOGFDUJPO UP QSPUFDU
BHBJOTU UIF DPMMBUFSBM EBNBHF JOĚJDUFE CZ FOEPHFOPVT 304 QSPEVDUJPOǮǲǱǸǯǯǮ ĉJT SFTQPOTF NBZ
TFSWF BT BO BODJFOU GPSN PG UIF JNNVOJUZ NVDI MJLF UIF PYJEBUJWF CVSTU PCTFSWFE JO NBDSPQIBHFT
BOE OFVUSPQIJMT *U SFNBJOT VOLOPXO IPXFWFS CZ XIBU NFDIBOJTN UIF EVBM PYJEBTF JT BDUJWBUFE UP
FWFOUVBMMZ BDUJWBUF UIF JNNVOF SFTQPOTF )PX JT &OUFSPDPDDVT JOGFDUJPO QFSDFJWFE CZ UIF $ FMFHBOT
IPTU JNNVOF TZTUFN *T JU UISPVHI SFDPHOJUJPO PG DPOTFSWFE TUSVDUVSBM NPUJGT TQFDJėD UP QBUIPHFOT
PS CZ UIF SFDPHOJUJPO PG QFSUVSCFE DFMMVMBS QSPDFTTFT JO UIF IPTU ĉFSF JT JODSFBTJOH FWJEFODF GPS UIF
MBĨFSǰǮǸǮǯǲǸǮǰǮ )PTU JOOBUF JNNVOF EFGFOTF BQQFBST UP CF DMPTFMZ SFMBUFE UP TVSWFJMMBODF QBUIXBZT
UIBU NPOJUPS DPSF DFMMVMBS BDUJWJUJFT 	FH PSHBOFMMF GVODUJPO QSPUFJO USBOTMBUJPO FUD
 XIJDI NBZ
BMTP BMMPX UIF IPTU UP QFSDFJWF UIF QSFTFODF PG QBUIPHFOT UIBU QSPEVDF WJSVMFODF GBDUPST UIBU TVCWFSU
GVOEBNFOUBM IPTU GVODUJPOT

 & ļķĻĹĿŌŃ ĵłĸ Ľŉň ŃńńŃŇŉŊłĽňŉĽķ ŉŇĵĽŉň
*O DPNQBSJTPOXJUI PUIFS FOUFSPDPDDBM TQFDJFT TUSBJOT PG& EVSBOT BOE& GBFDJVN BSF FJUIFS BWJSVMFOU
PS XFBLMZ WJSVMFOU JO ( NFMMPOFMMB DPNQBSFE UP & GBFDBMJT ĉJT JOUSJHVJOH JOUFSTQFDJFT EJĎFSFODF JO
QBUIPHFOFTJT IBT BMTP CFFO PCTFSWFE JO UIF $ FMFHBOT JOGFDUJPO NPEFM BOE NBZ JNQMZ UIF QSFTFODF
PG & GBFDBMJTTQFDJėD WJSVMFODF GBDUPST *U JT OPU BMXBZT UIF DBTF IPXFWFS UIBU & GBFDJVN JT BWJSVMFOU
*O TUVEJFT XJUI $ FMFHBOT & GBFDJVN UIBU JT HSPXO VOEFS BOBFSPCJD DPOEJUJPOT BOE UIFO FYQPTFE UP
BFSPCJD DPOEJUJPOT QSPEVDFT IZESPHFO QFSPYJEF XIJDI JT BCMF UP LJMM $ FMFHBOT SBQJEMZ XJUIJO B GFX
IPVST ĉF FYQMBOBUJPO CFIJOE UIJT QIFOPNFOPO JT SFMBUFE UP & GBFDJVN CFJOH B GBDVMUBUJWF BOBFS
PCF SFMZJOH PO HMZDPMZTJT BOE GFSNFOUBUJPO UP HFOFSBUF FOFSHZ *O & GBFDJVN MBDUJD BDJE GFSNFOUBUJPO
JT GBWPSFE VOEFS BOBFSPCJD DPOEJUJPOT )PXFWFS VOEFS BFSPCJD DPOEJUJPOT NJYFE BDJE GFSNFOUB
UJPO UBLFT QMBDF XIFSF /"%) PYJEBTFT VTF NPMFDVMBS PYZHFO BT BO FMFDUSPO BDDFQUPS UP SFHFOFSBUF
/"%+ GSPN/"%) *O UVSO JO UIFTF BFSPCJD DPOEJUJPOT NPMFDVMBS PYZHFO JT SFEVDFE UP IZESPHFO
QFSPYJEF ĉF /"%) QFSPYJEBTF XIJDI TDBWFOHFT UIF IZESPHFO QFSPYJEF JT POMZ FYQSFTTFE VO
EFS BFSPCJD DPOEJUJPOT ĉVT UIF JNNFEJBUF FYQPTVSF PG BOBFSPCJDBMMZ HSPXO & GBFDJVN UP BFSPCJD
DPOEJUJPOT BMMPXT GPS UIF QSPEVDUJPO BOE BDDVNVMBUJPO PG IZESPHFO QFSPYJEF XJUI MFWFMT PG /"%)
QFSPYJEBTF UIBU BSF UPP MPX UP TDBWFOHF FđDJFOUMZǮǰǶ *U XBT BMTP GPVOE UIBU IZESPHFO QFSPYJEF QSP
EVDUJPO JODSFBTFE BT BFSPCJDBMMZHSPXO & GBFDJVN FOUFSFE UIF TUBUJPOBSZ QIBTF 5BLFO UPHFUIFS UIF
QSPEVDUJPO PG IZESPHFO QFSPYJEF NBZ CF POF NFDIBOJTN CZ XIJDI & GBFDJVN JT BCMF UP JNQFEF PS
LJMM JUT GFMMPX DPNQFUJOH CBDUFSJB BT XFMM BT EBNBHF IPTU UJTTVF PS JNNVOF DFMMT WJB PYJEBUJWF TUSFTT
0YJEBUJWF TUSFTT IBT BMTP CFFO TQFDVMBUFE UP BDU BT B TJHOBM UP QSPNPUF UIF USBOTJUJPO PG & GBFDJVN
GSPN B DPNNFOTBM UP PQQPSUVOJTUJD TUBUF UP SFOEFS & GBFDJVNNPSF QBUIPHFOJD ĉF & GBFDJVN"TS3
QSPUFJO XBT JEFOUJėFE BT BO PYJEBUJWF TUSFTT TFOTPS UIBU VTFT DZTUFJOF PYJEBUJPO UP TFOTF IZESPHFO
QFSPYJEF "TS3 BOE JUT QVUBUJWF IPNPMPHT BSF QSFTFOU JO & GBFDJVN & HBMMJOBSVN BOE & DBTTFMJĚBWVT
CVU BCTFOU JO & GBFDBMJT "TS3 IBT CFFO EFNPOTUSBUFE UP BDU BT HMPCBM SFQSFTTPS JOBDUJWBUFE CZ PY
JEBUJWF TUSFTT MFBEJOH UP UIF FYQSFTTJPO PG NBOZ HFOFT JOWPMWFE JO BOUJCJPUJD SFTJTUBODF CJPėMN GPS

NBUJPO BOE IPTU DPMPOJ[BUJPOǮǭǰ 'VSUIFSNPSF UIF ρBTS3 NVUBOU FYIJCJUFE HSFBUFS QFSTJTUFODF JO
(BMMFSJB DPMPOJ[BUJPO BOE NPVTF TZTUFNJD JOGFDUJPO NPEFMT QFSIBQT UISPVHI UIF VQSFHVMBUJPO PG
UXP JNQPSUBOU BEIFTJPOFODPEJOH HFOFT BDN BOE FDC" ĉVT & GBFDJVNNBZ VTF PYJEBUJWF TUSFTT BT
BO JNQPSUBOU FOWJSPONFOUBM TJHOBM UP USJHHFS B DPPSEJOBUFE SFTQPOTF UP FĎFDUJWFMZ DPMPOJ[F JUT IPTU
 $ŃłķŀŊňĽŃłň
ĉFSF SFNBJO TFWFSBM VOBOTXFSFE RVFTUJPOT JO &OUFSPDPDDVT JOGFDUJPO CJPMPHZ BOE NBOZ PG UIFTF
RVFTUJPOT BSF FTQFDJBMMZ USBDUBCMF VTJOH JOWFSUFCSBUF NPEFM TZTUFNT XIJDI BMMPX GPS UIF HFOFUJD EJT
TFDUJPO PG CPUI UIF IPTU BOE QBUIPHFO GSPOUT ĉF VTF PG JOWFSUFCSBUF JOGFDUJPONPEFMT XJMM QSPWF FT
QFDJBMMZ VTFGVM JO SFDBQJUVMBUJOH GBDFUT PG &OUFSPDPDDVT JOGFDUJPO UIBU JOWPMWF UIF JOUFSBDUJPO CFUXFFO
&OUFSPDPDDVT BOE IPTU UJTTVFT SBUIFS UIBO UIF JOUFSBDUJPO CFUXFFO &OUFSPDPDDVT BOE JOEJWJEVBM DFMMT
	FH NBDSPQIBHFT
 XIJDI DBO CF SFDBQJUVMBUFE JO DFMM DVMUVSF #Z WJSUVF PG UIFJS TNBMM TJ[F $ FMF
HBOT BMMPXT IJHI UISPVHIQVU HFOFUJD BOE DIFNJDBM TDSFFOT JO XIPMFBOJNBM JOGFDUJPOT GPS OPWFM WJSV
MFODF GBDUPST BT XFMM BT BOUJJOGFDUJWF DPNQPVOET *O BEEJUJPO $ FMFHBOT JT HFOFUJDBMMZ USBDUBCMF BOE
DBO CF VTFE GPS GPSXBSE BOE SFWFSTFHFOFUJD TDSFFOT UP JEFOUJGZ IPTU GBDUPST SFRVJSFE GPS EFGFOTF
BHBJOTU &OUFSPDPDDVT )PXFWFS HFOFUJD UPPMT BSF SBQJEMZ JNQSPWJOH BOE JU XJMM OPU CF MPOH CFGPSF
(BMMFSJB DBO BMTP CF NBOJQVMBUFE HFOFUJDBMMZ QFSIBQT UISPVHI UIF VTF PG UIF $3*413$BT TZTUFN
BOE PUIFS HFOPNF FEJUJOH UPPMT ĉF VTF PG CBDUFSJBM HFOFUJDT UPPMT TVDI BT 5OTFR XIJDI VUJMJ[FT
OFYUHFOFSBUJPO TFRVFODJOH GPS JEFOUJGZJOH USBOTQPTPO JOTFSUJPO NVUBOUT PG JOUFSFTU XJMM BMTP IFMQ
FMVDJEBUF VOJRVF GFBUVSFT PG &OUFSPDPDDVT WJSVMFODF TVDI BT JUT BCJMJUZ UP FTUBCMJTI B QFSTJTUFOU JOGFD
UJPO

1BUIPHFOT MVSLJOH FWFSZXIFSF
(P HFU FN ėSTU UIFZ OFWFS ėHIU GBJS
4IJW 1JMMBJ
3
-JWF BOE IFBULJMMFE&OUFSPDPDDJ BČJWBUF$ FMFHBOT
IPĞ EFGFOTF WJB LOPXO JNNVOF QBUIXBZT
*łŉĹňŉĽłĵŀ ĹńĽŉļĹŀĽĵŀ ķĹŀŀň ĵŇĹ ľŊŎŉĵńŃňĹĸ ŌĽŉļ ĽłĻĹňŉĹĸ ĶĵķŉĹŇĽĵ PG XIJDI UIFSF DBOCF IVOESFET PG UIPVTBOET JOTJEF B TJOHMF $ FMFHBOT BOJNBM 6QPO QFSDFJWJOH B CBDUFSJBM JOGFD
UJPO UIFTF JOUFTUJOBM FQJUIFMJBM DFMMT BDUJWBUF TJHOBMJOH QBUIXBZT UIBU DVMNJOBUF JO UIF TFDSFUJPO PG
MBSHF BNPVOUT PG BOUJNJDSPCJBM GBDUPST )PXFWFS UIJT QSPDFTT NVTU CF DBSFGVMMZ SFHVMBUFE TP UIBU UIF
EFGFOTF SFTQPOTFT BSF BDUJWBUFE VOEFS BQQSPQSJBUF DPOEJUJPOT BT JOBQQSPQSJBUF BDUJWBUJPO DBO MFBE
UP XBTUBHF PG PSHBOJTNBM BOE DFMMVMBS SFTPVSDFT DFMMVMBS EBNBHF PS FWFO IPTU EFBUI *U JT OPU GVMMZ

VOEFSTUPPE IPX JOUFTUJOBM FQJUIFMJBM DFMMT QFSDFJWF UIF QSFTFODF PG B QBUIPHFO BOE GVSUIFSNPSF EJT
DSJNJOBUF CFUXFFO QBUIPHFOJD BOE OPOQBUIPHFOJD NJDSPCFT 0OF QBUIPHFO EFUFDUJPO NFDIBOJTN
JT UIF EFUFDUJPO PG NJDSPCFBTTPDJBUFE NPMFDVMBS QBĨFSOT 	.".1T
 m DPOTFSWFE TUSVDUVSBM NPUJGT
UIBU BSF TIBSFE CZ OFBSMZ BMM CBDUFSJB )PXFWFS XIJMF NVDI JT LOPXO BCPVU UIF BDUJWBUJPO PG NBN
NBMJBO BOE FWFO%SPTPQIJMB TJHOBMJOH QBUIXBZT WJB.".1T MJĨMF JT LOPXO BCPVUXIFUIFS$ FMFHBOT
JT BCMF UP QFSDFJWF.".1T 'PS B MPOH UJNF JU XBT BTTVNFE UIBU$ FMFHBOTXBT CMJOE UP.".1T BT JU
JT B OBUVSBM CBDUFSJPWPSF BOE UIVT NVTU CF TPNFXIBU UPMFSJ[FE UP NPTU.".1T PUIFSXJTF JU XPVME
CF QFSQFUVBMMZ FYQFOEJOH JUT FOFSHZ BOE SFTPVSDFT UP BDUJWBUF JNNVOF SFTQPOTFT XIJDI TFFNT VO
MJLFMZ
)PXFWFS UIFSF XFSF TPNF JOEJDBUJPOT UIBU $ FMFHBOTNJHIU CF BCMF UP QFSDFJWF .".1T GPS DFS
UBJO QBUIPHFOT *O POF FYBNQMF $ FMFHBOT GFE XJUI IFBULJMMFE 4 BVSFVT XFSF GPVOE UP BDUJWBUF B
USBOTDSJQUJPOBM SFTQPOTF TJNJMBS UP UIBU PG MJWF 4 BVSFVT TVHHFTUJOH UIBU UIF IPTU SFTQPOTF UP 4 BV
SFVT JT QPTTJCMZNFEJBUFE CZ.".1T JO BNBOOFS JOEFQFOEFOU PG 5PMM TJHOBMJOHǴǵ ĉJT JT JO DPOUSBTU
UP IFBULJMMFE 1 BFSVHJOPTB XIJDI GBJMT UP VQSFHVMBUF HFOFT UIBU BSF BDUJWBUFE CZ MJWF 1 BFSVHJOPTB
TVHHFTUJOH UIBU 1 BFSVHJOPTB JOGFDUJPO BQQFBST UP CF SFDPHOJ[FE WJB %".1TǴǵ *OEFFE B NBKPS HFOF
TJHOBUVSF PG 1 BFSVHJOPTB JOGFDUJPO PG$ FMFHBOT JT UIF SFTVMU PG UIF IPTU SFTQPOTF UP UIF EJTSVQUJPO PG
POF DPSF DFMMVMBS QSPDFTT QSPUFJO TZOUIFTJT CZ UIF 1 BFSVHJOPTB SJCPUPYJO 5PY" XIJDI SJCPTZMBUFT
FMPOHBUJPO GBDUPSǮǯǲ 8JUI UIFTF SFTVMUT JO NJOE * JOWFTUJHBUFE UIF NFDIBOJTN PG QBUIPHFO SFDPH
OJUJPO CZ TUVEZJOH JOGFDUJPO PG $ FMFHBOTXJUI UXP FOUFSPDPDDBM TQFDJFT & GBFDBMJT BOE & GBFDJVN
ĉF VTF PG $ FMFHBOT GPS UIF TUVEZ PG IVNBO QBUIPHFO JOGFDUJPOT XBT ėSTU EFNPOTUSBUFE VTJOH
UIF (SBNOFHBUJWF QBUIPHFOT 1 BFSVHJOPTB BOE 4BMNPOFMMB FOUFSJDB 4VCTFRVFOUMZ DMJOJDBM JTPMBUFT PG
(SBNQPTJUJWF CBDUFSJBM QBUIPHFOT TVDI BT & GBFDBMJT BOE & GBFDJVN XFSF BMTP TIPXO UP CF BCMF UP
JOGFDU BOE LJMM$ FMFHBOT 8IJMF CPUI FOUFSPDPDDBM TQFDJFT BDDVNVMBUFE BU IJHI MFWFMT JO UIF JOUFTUJOF
BOE XFSF BCMF UP LJMM OFNBUPEF FHHT BOE IBUDIMJOHT POMZ & GBFDBMJT LJMMFE BEVMU XPSNTǱǴ
ĉF NPTU WJSVMFOU & GBFDBMJT TUSBJOT UFTUFE IBE BO -5 	UIF UJNF UBLFO UP LJMM  PG XPSNT
 PG
GPVS EBZT 5P HBJO B CFĨFS VOEFSTUBOEJOH PG UIF JOGFDUJPO QSPDFTT (BSTJO FU BM VOEFSUPPL EJĎFSFOUJBM

JOUFSGFSFODF DPOUSBTU 	%*$
NJDSPTDPQZPGXPSNT GFEPOEJĎFSFOU CBDUFSJB BOE GPVOE UIBUXPSNT GFE
PO& DPMJ BOE# TVCUJMJT IBE OP WJTJCMF JOUBDU CBDUFSJB QSFTFOU JO UIF JOUFTUJOBM MVNFO ĉJT XBT JO TUBSL
DPOUSBTU UP UIF HSPTTMZ EJTUFOEFE MVNFOT PG XPSNT GFE PO & GBFDBMJT BOE & GBFDJVN XIJDI XFSF GVMM
PG JOUBDU CBDUFSJB ĉF BVUIPST UIFO UFTUFE XIFUIFS B TNBMM OVNCFS PG & GBFDBMJT CBDUFSJB DPVME LJMM
$ FMFHBOT VTJOH NJYFE MBXOT JO XIJDI UIF SBUJP PG & GBFDBMJT UP & GBFDJVN XBT WBSJFE BOE TIPXFE
UIBU BT UIF QFSDFOUBHF PG & GBFDBMJT XBT EFDSFBTFE JO UIF JOJUJBM MBXO JOPDVMVN LJMMJOH TUJMM PDDVSSFE
CVU UIFSF XBT B MPOHFS MBH UJNF CFGPSF UIF XPSNT XFSF LJMMFE &WFO XIFO XPSNT XFSF BMMPXFE UP
GFFE PO B NJYFE MBXO PG & GBFDBMJT BOE & GBFDJVN JO B  SBUJP GPS  IPVST BOE UIFO NPWFE UP B
MBXO PG POMZ & GBFDJVN UIF OVNCFS PG MJWF & GBFDBMJT CBDUFSJB JO UIF OFNBUPEF HVU TUJMM JODSFBTFE PWFS
UIF DPVSTF PG B GFX EBZT GSPN CFJOH VOEFUFDUBCMF UP DPOUBJOJOH  DGV QFS XPSN KVTU  IPVST
BěFS CFJOH NPWFE UP UIF & GBFDJVN MBXO *O UIFTF FYQFSJNFOUT UIF OVNCFS PG & GBFDJVN DFMMT QFS
XPSN SFNBJOFE BQQSPYJNBUFMZ DPOTUBOU XJUI B TUBCMF QPQVMBUJPO PG BCPVU  & GBFDJVN DFMMT JO UIF
JOUFTUJOF ĉFTF SFTVMUT TVHHFTUFE UIBU & GBFDBMJTXBT OPU POMZ QSPMJGFSBUJOH JO UIF XPSN JOUFTUJOF CVU
UIBU JU IBE FTUBCMJTIFE B QFSTJTUFOU JOGFDUJPO " TJNJMBS USBOTGFS FYQFSJNFOU XBT DBSSJFE PVU XJUI UXP
& GBFDJVN TUSBJOT & BOE & XIJDI XFSF QMBUFE BU B TUBSUJOH SBUJP PG  SFTQFDUJWFMZ 0WFS
UJNF UIF SBUJPPG UIFTF UXP TUSBJOT JO UIFXPSN JOUFTUJOFOFWFSEFWJBUFE GSPNUIF JOJUJBM SBUJP JNQMZJOH
UIBU UIF IJHI UJUFS PG & GBFDJVN PCTFSWFE JO UIF HVU XBT OPU QSJNBSJMZ EVF UP QFSTJTUFOU DPMPOJ[BUJPO
5BLJOH BEWBOUBHF PG UIF BCJMJUZ PG & GBFDBMJT UP QFSTJTUFOUMZ DPMPOJ[F $ FMFHBOT B IJHI UISPVHI
QVU DIFNJDBM TDSFFO XBT DBSSJFE PVU UP JEFOUJGZ TZOUIFUJD DPNQPVOET BOE OBUVSBM QSPEVDU FYUSBDUT
UIBU QSPNPUFE UIF TVSWJWBM PG & GBFDBMJTJOGFDUFE XPSNTǮǰǴǸǮǰǵ 4VDI B TDSFFO BMMPXFE GPS UIF EJT
DPWFSZ PG DPNQPVOET UIBU XPVME IBWF PUIFSXJTF EJTQMBZFE OP BOUJNJDSPCJBM BDUJWJUZ JO USBEJUJPOBM JO
WJUSP FYQFSJNFOUT TVDI BT QSPESVHT DPNQPVOET UIBU UBSHFU CBDUFSJBM GVODUJPOT JNQPSUBOU POMZ GPS
JO WJWP TVSWJWBM PS WJSVMFODF PS BDUJWBUPST PG JOOBUF JNNVOJUZ 0G UIF DPVQMF EP[FO DPNQPVOET UIBU
XFSF GPVOE UP QSPUFDU$ FMFHBOT GSPN & GBFDBMJT JOGFDUJPO POF XBT TIPXO UP BDUJWBUF UIF 1., Q
."1, QBUIXBZ JO BEEJUJPO UP VQSFHVMBUJOH YFOPCJPUJD EFUPYJėDBUJPO QSPHSBNTǮǳǵ
"TJEF GSPNUIJT MJĨMFXBTLOPXOBCPVU UIFCJPMPHZPG& GBFDBMJT JOGFDUJPO JO$ FMFHBOT BTXFMM BT UIF

JNNVOFQBUIXBZT UIBUXFSF SFRVJSFE GPS UIFIPTU SFTQPOTF UP& GBFDBMJT *O UIJT DIBQUFS * DIBSBDUFSJ[F
UIF QBUIPHFOFTJT PG & GBFDBMJT JOGFDUJPO JO $ FMFHBOT VTJOH VMUSBTUSVDUVSBM JNBHJOH XIPMFHFOPNF
USBOTDSJQUJPOBM QSPėMJOH BOE NVMUJQMFYFE HFOF FYQSFTTJPO BOBMZTJT * EFNPOTUSBUF UIBU $ FMFHBOT
NPVOUT B EFGFOTF SFTQPOTF ESJWFO QSJNBSJMZ CZ .".1T UIBU JT EFQFOEFOU VQPO LOPXO JNNVOF
TJHOBMJOH QBUIXBZT BOE XIJDI TIBSFT B DPNNPO HFOF TJHOBUVSF XJUI PUIFS (SBNQPTJUJWF JOGFDUJPO
TJHOBUVSFT
 3ĹňŊŀŉň
 & ļķĻĹķłĿŊ ńŇŃŀĽĺĹŇĵŉĹň Ľł ĵłĸ ķĵŊňĹň ĸĽňŉĹłŉĽŃł Ńĺ ŉļĹ $ ĻłĻĽķńŊ ĽłŉĹňŉĽłĹ
1SJPS UP PVS TUVEJFT & GBFDBMJT BOE & GBFDJVN IBE CFFO TIPXO UP CPUI EJTUFOE BOE QSPMJGFSBUF JO UIF
$ FMFHBOT JOUFTUJOF UIPVHI POMZ JOGFDUJPO PG $ FMFHBOT XJUI & GBFDBMJT XBT MFUIBM 5P HBJO JOTJHIU
JOUP UIF IPTU DFMMVMBS QFSUVSCBUJPOT BOE DZUPQBUIPMPHZ DBVTFE CZ& GBFDBMJT JOGFDUJPO PG UIF$ FMFHBOT
JOUFTUJOF * FNQMPZFE USBOTNJTTJPO FMFDUSPO NJDSPTDPQZ 	5&.
 UP JNBHF UIF VMUSBTUSVDUVSF PG /
XJMEUZQF XPSNT UIBU XFSF GFE FJUIFS & DPMJ 	HSPXO PO /(.
 PS & GBFDBMJT 	HSPXO PO #)*
 BU 
 BOE  IPVST BěFS JOGFDUJPO *U XBT OFDFTTBSZ UP HSPX & DPMJ BOE & GBFDBMJT PO /(. BOE #)*
SFTQFDUJWFMZ BT& GBFDBMJT JT VOBCMF UP HSPX PO/(. BOE& DPMJ HSPXO PO#)* EFDSFBTFT UIF MJGFTQBO
PG $ FMFHBOT
*O& DPMJGFE$ FMFHBOTXPSNT 	'JHVSF "$ BOE&
 OFBSMZ BMM PG UIF CBDUFSJBM DFMMT JO UIF JOUFTUJ
OBM MVNFO BSF NBDFSBUFE XJUI POMZ  JOUBDU & DPMJ CBDUFSJBM DFMMT WJTJCMF PO BWFSBHF JO FBDI TFDUJPO
'SPN  UP  IPVST QPTU JOGFDUJPO UIF & DPMJGFE XPSNT EJTQMBZ MPOH TUSBJHIU JOUFTUJOBM NJDSPWJMMJ
BODIPSFE BU UIFJS CBTF JOUP UIF UFSNJOBM XFC ĉFTF EBUB BSF DPOTJTUFOU XJUI QSJPS TUVEJFT XIFSF UIF
JOUFTUJOBM DPOUFOUT PG& DPMJGFE$ FMFHBOTXFSF FYUSBDUFE BOE FOVNFSBUFE TIPXJOH  MJWF& DPMJ
DFMMT XFSF SFDPWFSBCMF GSPN FBDI XPSN 0OF QMBVTJCMF FYQMBOBUJPO GPS XIZ & DPMJGFE$ FMFHBOT IBWF
B MPX MPBE PG MJWF JOUFTUJOBM CBDUFSJB JT CFDBVTF PG FđDJFOU HSJOEJOH JO UIF QIBSZOY BOE EJHFTUJPO JO
UIF JOUFTUJOF *O $ FMFHBOT CBDUFSJB UIBU BSF JOHFTUFE CZ $ FMFHBOT ėSTU QBTT UISPVHI UIF QIBSZHFBM

HSJOEFS BO PSHBO UIBU NFDIBOJDBMMZ DSVTIFT JOHFTUFE GPPE QBSUJDMFT TVDI BT CBDUFSJB 4VCTFRVFOUMZ
UIFTF CBDUFSJBM QSPEVDUT FOUFS UIF JOUFTUJOF XIJDI TFDSFUFT EJHFTUJWF FO[ZNFT JOUP UIF MVNFO UP CSFBL
EPXO UIF CBDUFSJB GVSUIFS ĉFSFBěFS UIF QSPDFTTFE CBDUFSJBM QSPEVDUT BOE OVUSJFOUT BSF UBLFO VQ
CZ UIF JOUFTUJOBM DFMMT
*O DPOUSBTU UP & DPMJGFE XPSNT & GBFDBMJTJOGFDUFE XPSNT XFSF GPVOE UP IBWF MBSHFMZ JOUBDU CBD
UFSJB QBDLJOH BOE EJTUFOEJOH UIF JOUFTUJOF UP UIF QPJOU XIFSF UIF CBDUFSJBM DFMMT XFSF JO JNNFEJBUF
BOE DPOUJOVFE DPOUBDU XJUI UIF NJDSPWJMMJ BMNPTU BQQFBSJOH UP DPNQSFTT UIFN 	'JHVSF  # % '

)PXFWFS XIJMF UIF BQJDBM NJDSPWJMMJ SFNBJOFE JOUBDU EJE OPU EFDSFBTF JO MFOHUI BOE MPPLFE HFO
FSBMMZ IFBMUIZ FWFO BU  IPVST QPTU JOGFDUJPO UIF CBTPMBUFSBM TVSGBDF PG UIF JOUFTUJOBM DFMMT MBDLFE
B TNPPUI CPSEFS BOE JOTUFBE BQQFBSFE VOEVMBUPSZ "EEJUJPOBMMZ CFHJOOJOH BU  IPVST BěFS JOGFD
UJPO DPOTQJDVPVT MJOFBS HSBJOZ TUSVDUVSFT JO UIF DZUPQMBTN PG UIF JOUFTUJOBM DFMMT BT XFMM BT TPNF
EFIJTDFODF PG UIF UFSNJOBM XFC GSPN UIF MVNJOBM NFNCSBOF JT BQQBSFOU ĉFSF JT MJĨMF PCTFSWBCMF
EJĎFSFODF JO DZUPQBUIPMPHZ CFUXFFO  BOE  IPVST QPTU JOGFDUJPO BMUIPVHI B QPTTJCMF JODSFBTF JO
NJUPDIPOESJB DBO CF TFFO JO UIF JNBHFT PG UIF & GBFDBMJTJOGFDUFE XPSNT BU  BOE  IPVST BěFS
JOGFDUJPO ĉVT XIJMF UIF $ FMFHBOT JOUFTUJOF CFDPNFT EJTUFOEFE XJUI QSPMJGFSBUJOH QBUIPHFOJD CBD
UFSJB FBSMZ JO & GBFDBMJT JOGFDUJPO UIJT BQQFBST UP PDDVS JO UIF BCTFODF PG TFWFSF IPTU DFMMVMBS EBNBHF
6MUSBTUSVDUVSBM JNBHJOH PG & GBFDBMJTJOGFDUFE XPSNT EFNPOTUSBUFE UIBU & GBFDBMJT JOGFDUJPO JO
$ FMFHBOT JT WBTUMZ EJĎFSFOU GSPNQSFWJPVTMZ DIBSBDUFSJ[FE JOGFDUJPOT PG$ FMFHBOTXJUI FJUIFS1 BFSVH
JOPTB 	DIBSBDUFSJ[FE CZ JOUFTUJOBM EJTUFOUJPO JOUSBDFMMVMBS JOWBTJPO GSPN UIF JOUFTUJOF BOE BSSFTUFE BV
UPQIBHPTPNFT
 PS 4 BVSFVT 	DIBSBDUFSJ[FE CZ FĎBDFNFOU PG UIF NJDSPWJMMJ BOE MZTJT PG UIF JOUFTUJOBM
DFMMT
Ǵǵ TVQQPSUJOH UIF OPUJPO UIBU UIF NPEF PG QBUIPHFOFTJT PG &OUFSPDPDDVT JT MJLFMZ EJĎFSFOU GSPN
UIBU PG UIFTF PUIFS QSFWJPVTMZ DIBSBDUFSJ[FE CBDUFSJBM QBUIPHFOT
 5ļĹ ŇŃŀĹ Ńĺ ķŏŉŃŀŏňĽł Ľł & ļķĻĹķłĿŊ ĽłĺĹķŉĽŃł Ńĺ $ ĻłĻĽķńŊ
ĉPVHI VMUSBTUSVDUVSBM JNBHJOH EJE OPU SFWFBM BOZ PCWJPVT DZUPQBUIPMPHJDBM FĎFDUT PG UIF & GBFDBMJT
JOGFDUJPO QSJPS TUVEJFT IBWF TIPXO UIBU TFWFSBM & GBFDBMJT GBDUPST JODMVEJOH BHHSFHBUJPO TVCTUBODF

A B
C D
E F
24 hr
48 hr
8 hr
E. coli E. faecalis
iec
mv
iec
mv
iec
mv
iec
mv
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i?Q;2MB+ 1X +QHB PS8y U- *- 1V Q` Ti?Q;2MB+ 1X 72@
+HBb JJ>8N9 U"- .- 1V i 3 ?Qm`b U- "V- k9 ?Qm`b U*- .V Q` 93 ?Qm`b U1- 6V TQbi BM72+iBQMX h?2
KB+`QpBHHB UKpV M/ +viQTHbK UB2+V Q7 M BMi2biBMH 2TBi?2HBH +2HH `2 K`F2/X a+H2 #`-  NX
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6B;m`2 jXk, AM72+iBQM Q7 *X 2H2;Mb rBi? 1X 72+HBb bi`BMb Q7 p`vBM; ?2KQHviB+ +iBpBivX *X 2H@
2;Mb 72`@R8c72K@R G9 rQ`Kb r2`2 BM72+i2/ rBi? i?2 7QHHQrBM; 1X 72+HBb 6k@k bi`BMb, TJdR9UrBH/
ivT2V- TJdRyU?vT2`?2KQHviB+V- TJddRU*vHG@/2}+B2Mi- MQM@?2KQHviB+V M/ TJNy88U*vH@ /2}@
+B2Mi- MQM@?2KQHviB+VX h?2 /Bz2`2M+2 BM HB72bTM #2ir22M TJdR9 M/ TJdRy Bb biiBbiB+HHv bB;MB}@
+Mi UTI .× −VX h?2 2M?M+2/ `2bBbiM+2 Q7 rQ`Kb iQ TJddR M/ TJNy88 rb Q7 #Q`/2`HBM2
bB;MB}+M+2 UT 4 . M/ .- `2bT2+iBp2HvVX
DZUPMZTJO BOE UIF 'TS RVPSVN TFOTJOH NPEVMF QMBZ B SPMF JO $ FMFHBOT MFUIBMJUZ EVSJOH & GBFDBMJT
JOGFDUJPOǱǴ 5P GVSUIFS QSPCF UIF SPMF PG UIF & GBFDBMJT DZUPMZTJO JO JOGFDUJPO PG $ FMFHBOT * JOGFDUFE
TUFSJMF GFSGFNNVUBOUT XJUI FBDI PG GPVS & GBFDBMJT TUSBJOT 	'"
 XJMEUZQF & GBFDBMJT TUSBJO
	Q".
$ZM-EFėDJFOU OPOIFNPMZUJD 	Q".
$ZM"EFėDJFOU OPOIFNPMZUJD 	Q".

PS B IZQFSIFNPMZUJD TUSBJO 	Q".
 	'JHVSF 
 ĉF UFNQFSBUVSFTFOTJUJWF TUFSJMF GFSGFN
TUSBJO XBT VTFE UP BWPJE DPOGPVOEJOH FĎFDUT PG QSPHFOZ JO UIF TVSWJWBM BTTBZ
8IJMF XJMEUZQF & GBFDBMJT '" LJMMFE $ FMFHBOT XJUI BO -5 PG  EBZT UIF IZQFSIFNPMZUJD
TUSBJO LJMMFE XPSNT NPSF SBQJEMZ XJUI BO -5 PG  EBZT *O DPOUSBTU XPSNT JOGFDUFE XJUI FJUIFS
PG UIF OPOIFNPMZUJD TUSBJOT XFSF LJMMFE XJUI BO -5 PG  EBZT XJUI LJOFUJDT WFSZ TJNJMBS UP UIBU PG
UIF XJMEUZQF & GBFDBMJT TUSBJO ĉFTF SFTVMUT TVHHFTU UIBU UIF DZUPMZTJO GSPN & GBFDBMJTNBZ IBWF B CJ
PMPHJDBM UBSHFU JO$ FMFHBOT TJODF PWFSFYQSFTTJPO PG UIF DZUPMZTJO DBVTFTNPSF SBQJE EFBUI )PXFWFS
JO UIF BCTFODFPG UIF DZUPMZTJO UIFSFNBZCF DPNQFOTBUPSZ WJSVMFODFNFDIBOJTNT UIBU& GBFDBMJTVTFT
UP LJMM UIF OFNBUPEF BT UIF OPOIFNPMZUJD TUSBJOT IBWF POMZ B WFSZNPEFTU EFDSFBTF JO QBUIPHFOJDJUZ

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U+V 1X 72+BmK
6B;m`2 jXj, 1X 72+HBb T2`im`#b /272+iBQM +v+H2 H2M;i? BM *X 2H2;MbX .272+iBQM +v+H2 H2M;i?b
r2`2 `2+Q`/2/ 7Q` Lk M/ TKF@R rQ`KbX  `2+Q`/ Q7 b2[m2MiBH /272+iBQM +v+H2 T2`BQ/b BM rBH/@ivT2
*X 2H2;Mb 72/ QM UV 1X +QHB- U"V 1X 72+HBb- Q` U*V 1X 72+BmKX o`BiBQMb BM +v+H2 H2M;i? 7Q` 1X +QHB@72/
rQ`Kb `2 KBMBKH /m2 iQ i?2 `?vi?KB+ #2?pBQ`X 6Q` i?2 1Mi2`Q+Q++mb@BM72+i2/ rQ`Kb- H`;2 ~m+im@
iBQMb 7`QK +v+H2 iQ +v+H2 BM/B+i2  /Bb`mTiBQM BM i?2 `?vi?KB+ #2?pBQ`X G2M;i? Q7 /272+iBQM +v+H2 Bb
K2bm`2/ b i?2 iBK2 #2ir22M +QMb2+miBp2 +QMi`+iBQMb Q7 i?2 TQbi2`BQ` #Q/v rHH Kmb+H2X
 & ļķĻĹķłĿŊ ĽłĺĹķŉĽŃł ńĹŇŉŊŇĶň ĸĹĺĹķĵŉĽŃł
#FDBVTF & GBFDBMJT QSPMJGFSBUFT BOE EJTUFOET UIF $ FMFHBOT JOUFTUJOF FWFO KVTU  IPVST QPTU JOGFDUJPO
* XBT JOUFSFTUFE JO JEFOUJGZJOH UIF QIZTJPMPHJDBM QSPDFTTFT UIBU NJHIU CF QFSUVSCFE CZ & GBFDBMJT UP
BMMPX GPS TVDI FđDJFOU DPMPOJ[BUJPO * IZQPUIFTJ[FE UIBU EFGFDBUJPO QSFWJPVTMZ TIPXO UP CF DPN
QSPNJTFE JO TPNF (SBNQPTJUJWF CBDUFSJBM JOGFDUJPOT PG $ FMFHBOT NBZ CF POF TVDI QSPDFTT BMUFSFE
CZ & GBFDBMJT ĉF QPTUFSJPS TFHNFOU PG UIF $ FMFHBOT JOUFTUJOF GVODUJPOT BT UIF iQBDFNBLFSu PG UIF
EFGFDBUJPO DZDMF BOE * TQFDVMBUFE UIBU MJWF & GBFDBMJT HSPXJOH JO UIF JOUFTUJOF NBZ CF TMPXJOH EPXO
UIF SBUF PG EFGFDBUJPO JO $ FMFHBOT UIFSFCZ BMMPXJOH CBDUFSJBM DFMMT UP BDDVNVMBUFǮǯǳ 5P BTTFTT UIJT
* FYBNJOFE $ FMFHBOT XJMEUZQF - MBSWBF UIBU IBE CFFO GFE & DPMJ 	HSPXO PO /(.
 PS & GBFDBMJT
&BDI EFGFDBUJPO DZDMF JO UIF $ FMFHBOT IFSNBQISPEJUF CFHJOT XJUI QPTUFSJPS CPEZ NVTDMF DPOUSBD
UJPO XIJDI TRVFF[FT UIF BOUFSJPS JOUFTUJOBM DPOUFOUT "ěFS B TIPSU QFSJPE PG SFMBYBUJPO UIBU BMMPXT
UIF JOUFTUJOBM DPOUFOUT UP ĚPX UPXBSET UIF QPTUFSJPS UIF JOHFTUFE QSPEVDUT BSF UIFO DPODFOUSBUFE
OFBS UIF BOVT BOE FYQFMMFE
*O$ FMFHBOT GFE& DPMJ 	'JHVSF B
 * PCTFSWFE UIBU EFGFDBUJPO DPOTJTUFOUMZ PDDVSSFE BCPVU FWFSZ
 TFDPOET TJNJMBS UP XIBU IBT QSFWJPVTMZ CFFO SFQPSUFE GPS IFBMUIZ & DPMJGFE $ FMFHBOTǮǭ *O TUBSL

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Live
Heat-killed
p = 2.23 x 10-4
p = 0.016
p = 1.24 x 10-5
6B;m`2 jX9, .272+iBQM +v+H2 H2M;i?b Q7 rBH/@ivT2 Lk *X 2H2;Mb 72/ HBp2 Q` ?2i@FBHH2/ #+i2`BX
 TQTmHiBQM Q7 G9 rQ`Kb r2`2 72/ 1X +QHB- 1X 72+HBb- Q` 1X 72+BmK- 2Bi?2` HBp2 Q` ?2i@FBHH2/- 7Q` k9
?Qm`bX >Q`BxQMiH #`b rBi?BM i?2 THQii2/ TQBMib BM/B+i2 i?2 K2M /272+iBQM +v+H2 H2M;i?X h?2 /Bz2`@
2M+2b #2ir22M i?2 HBp2 M/ ?2i@FBHH2/ #+i2`B@72/ *X 2H2;Mb rb bB;MB}+Mi 7Q` 1X +QHB@72/ rQ`Kb UT 4
.× −V M/ 1X 72+HBb@72/ rQ`Kb UT 4 .× −V- #mi MQi 7Q` 1X 72+BmK@72/ rQ`Kb UT 4 yX39VX
aiiBbiB+H bB;MB}+M+2 rb +H+mHi2/ mbBM; M mMTB`2/ i@i2bi M/ i?2 >QHK@aB/F K2i?Q/ 7Q` KmHiBTH2
+QKT`BbQM +Q``2+iBQMX
DPOUSBTU & GBFDBMJTJOGFDUFE $ FMFHBOT EJTQMBZFE B IJHIMZ JSSFHVMBS BOE BCOPSNBM EFGFDBUJPO SIZUIN
XJUI EFGFDBUJPO DZDMFT UIBU SBOHFE GSPN  TFDPOET UP NPSF UIBO  NJOVUFT JO MFOHUI 	'JHVSF C

*O TUVEJFT XJUI $ FMFHBOT GFFEJOH PO & GBFDBMJT FYQSFTTJOH SFE ĚVPSFTDFOU QSPUFJO * PCTFSWFE UIBU
FWFO XIFO UIFTF$ FMFHBOTXPSNT BĨFNQUFE UP FYQFM UIFJS JOUFTUJOBM DPOUFOUT UIFZ TPNFUJNFT XFSF
VOBCMF UP BDUVBMMZ EP TP JOGFDUFE XPSNT FYQFMMFE FJUIFS MFTT CBDUFSJB EVSJOH FBDI EFGFDBUJPO DPN
QBSFE UP& DPMJ FYQSFTTJOH SFE ĚVPSFTDFOU QSPUFJO JO TPNF TFWFSF DBTFT MJĨMF UP OP CBDUFSJB BU BMM 	EBUB
OPU TIPXO

& GBFDJVNJOGFDUFE $ FMFHBOTXPSNT XFSF FYBNJOFE OFYU BT & GBFDJVN JT BMTP BCMF UP EJTUFOE BOE
QSPMJGFSBUF JO UIF $ FMFHBOT JOUFTUJOF CVU XJUIPVU DPNQSPNJTJOH IPTU TVSWJWBM & GBFDJVNJOGFDUFE
$ FMFHBOT FYIJCJUFE B TPNFXIBU JOUFSNFEJBUF QIFOPUZQF XJUI PDDBTJPOBM DZDMF MFOHUIT BCPWF 
TFDPOET 	'JHVSF D SJHIU
 ĉF NBKPSJUZ PG UIF TBNQMFE EFGFDBUJPO DZDMF MFOHUIT IPWFSFE DMPTF UP
 TFDPOET TJNJMBS UP UIBU PG & DPMJGFE $ FMFHBOT
5P BTTFTT XIFUIFS B MJWF BDUJWF JOGFDUJPO PG UIF $ FMFHBOT JOUFTUJOF XBT SFRVJSFE UP QFSUVSC EFGF
DBUJPO DZDMF MFOHUI * FYBNJOFE UIF EFGFDBUJPO DZDMFT PG XJMEUZQF - $ FMFHBOT MBSWBF GFE GPS 

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p = 1.91 x 10-3p = 0.025
6B;m`2 jX8, .272+iBQM +v+H2 H2M;i?b Q7 Lk Q` TKF@R *X 2H2;Mb 72/ HBp2 #+i2`BX .272+iBQM
+v+H2 H2M;i?b r2`2 `2+Q`/2/ 7Q` Lk M/ TKF@R rQ`KbX aiiBbiB+HHv bB;MB}+Mi /Bz2`2M+2b r2`2 Q#b2`p2/
#2ir22M Lk M/ TKF@R 7Q` 1X 72+BmK UT 4 .× −V- #mi MQi 7Q` rQ`Kb 72/ QM 1X +QHB UT 4 .Vc
i?2 /Bz2`2M+2 #2ir22M Lk M/ TKF@R rb Q7 #Q`/2`HBM2 biiBbiB+H bB;MB}+M+2 7Q` rQ`Kb 72/ 1X 72+HBb
UT 4 .VX aiiBbiB+H bB;MB}+M+2 rb +H+mHi2/ mbBM; M mMTB`2/ i@i2bi M/ i?2 >QHK@aB/F K2i?Q/
7Q` KmHiBTH2 +QKT`BbQM +Q``2+iBQMX
IPVST PO & DPMJ & GBFDBMJT PS & GBFDJVN FJUIFS IFBULJMMFE PS MJWF "T PCTFSWFE JO UIF QSFWJPVT FY
QFSJNFOU XPSNT JOGFDUFE XJUI MJWF & GBFDBMJT TIPXFE B TJHOJėDBOUMZ IJHIFS BWFSBHF EFGFDBUJPO DZDMF
MFOHUI UIBO XPSNT GFE PO & DPMJ XIFSFBT XPSNT GFE PO & GBFDJVN POMZ TIPXFE B NPEFTU JODSFBTF
JO EFGFDBUJPO DZDMF MFOHUI 	'JHVSF 
 $ FMFHBOT GFE PO IFBULJMMFE CBDUFSJB XIFUIFS & DPMJ & GBF
DBMJT PS & GBFDJVN IBE EFGFDBUJPO DZDMFT PG TJNJMBS MFOHUIT 	NFBOT PG   BOE  TFDPOET
SFTQFDUJWFMZ
 ĉF EJĎFSFODF CFUXFFO MJWF BOE IFBULJMMFE CBDUFSJBM TBNQMFT GPS UIF $ FMFHBOT GFE PO
& GBFDBMJT XBT TUBUJTUJDBMMZ TJHOJėDBOU TVHHFTUJOH UIBU MJWF & GBFDBMJT JNQBJSFE UIF OPSNBM EFGFDBUJPO
SIZUIN JO $ FMFHBOT $ FMFHBOT GFE IFBULJMMFE & GBFDJVN TIPXFE OP TUBUJTUJDBM EJĎFSFODF DPNQBSFE
UP$ FMFHBOT GFE MJWF & GBFDJVN ĉFTF EBUB BMTP EFNPOTUSBUF UIBU JOUFTUJOBM BDDVNVMBUJPO PG CBDUFSJB
XBT OPU TVđDJFOU UP EJTSVQU EFGFDBUJPO SIZUIN BT & GBFDJVNJOGFDUFE XPSNT EJE OPU IBWF B TFWFSFMZ
DPNQSPNJTFE SIZUINJD CFIBWJPS
(JWFO UIBU BO BDUJWF MJWF & GBFDBMJT JOGFDUJPO XBT SFRVJSFE UP QFSUVSC UIF $ FMFHBOT EFGFDBUJPO
SIZUIN * SFBTPOFE UIBU B$ FMFHBOTNVUBOU UIBU MBDLFE BO JOUBDU JNNVOF TZTUFNNJHIU TIPXBIFJHIU
FOFE JNQBJSNFOU JO EFGFDBUJPO SIZUIN BT UIFTF JNNVOPEFėDJFOU XPSNTNBZ IBWF B IJHIFS MFWFM PG

& GBFDBMJT DFMMT JO UIFJS JOUFTUJOFT XIJDI DPVME FYBDFSCBUF JOUFTUJOBM TUBTJT * SFDPSEFE UIF EFGFDB
UJPO DZDMF MFOHUIT  IPVST QPTU JOGFDUJPO PG XJMEUZQF / BOE NVUBOU QNL XPSNT PO MJWF & DPMJ
& GBFDBMJT BOE & GBFDJVN BOE GPVOE UIBU XIJMF UIF QSFTFODF PG QNL IBE OP FĎFDU PO EFGFDBUJPO
DZDMF MFOHUI JO & DPMJGFE XPSNT XPSNT EFėDJFOU JO QNL TIPXFE MPOHFS EFGFDBUJPO DZDMFT XIFO
GFE & GBFDJVN 	'JHVSF 

#FDBVTF CPUI & GBFDBMJT BOE & GBFDJVN QBDL UIF $ FMFHBOT JOUFTUJOF CVU POMZ & GBFDBMJT LJMMT UIF
XPSNT BOE DBVTFT BO JNQBJSNFOU JO EFGFDBUJPO SIZUIN UIFTF SFTVMUT TVHHFTU UIBU BO & GBFDBMJT JOGFD
UJPO BDUJWFMZ QFSUVSCT UIF EFGFDBUJPO DZDMF SBUIFS UIBO B EFGFDU JO EFGFDBUJPO CFJOH UIF QSJNBSZ GBDUPS
BĎFDUJOH XPSN MPOHFWJUZ *O $IBQUFS  * TIPX UIBU $ FMFHBOT QNLNVUBOUT EJF QSFNBUVSFMZ XIFO
GFE & GBFDJVN TVHHFTUJOH UIBU & GBFDJVN IBT UIF QPUFOUJBM UP CF QBUIPHFOJD CVU JT OPSNBMMZ LFQU
JO DIFDL CZ UIF $ FMFHBOT JNNVOF SFTQPOTF ĉVT UIF PCTFSWBUJPO UIBU QNL NVUBOUT FYIJCJU BO
BCFSSBOU EFGFDBUJPO DZDMF XIFO GFE & GBFDJVN JT DPOTJTUFOU XJUI UIF DPODMVTJPO UIBU UIF QBUIPHFOJD
QSPDFTT JODMVEJOH QFSIBQT UIF FYUFOU BOE UJNJOH PG JOUFTUJOBM QBDLJOH BĎFDUT UIF EFGFDBUJPO QSPDFTT
ĉF EJĎFSFODF CFUXFFO/ BOE QNLXPSNT GFE& GBFDBMJTXBT PG CPSEFSMJOF TUBUJTUJDBM TJHOJėDBODF
UIF BCTFODF PG B MBSHF EJĎFSFODF FWFO UIPVHI QNLNVUBOUT BSF NPSF TVTDFQUJCMF UP & GBFDBMJT 	'JH
VSF 
 NBZ CF EVF UP UIF GBDU UIBU UIF OVNCFS PG & GBFDBMJT DFMMT SFBDIFT B NBYJNVN DBQBDJUZ JO
UIF $ FMFHBOT JOUFTUJOF BU  IPVST QPTU JOGFDUJPO BOE B EFėDJFODZ JO UIF 1., QBUIXBZ EPFT OPU
SFTVMU JO BOZ GVSUIFS JODSFBTF JO & GBFDBMJT DFMM OVNCFST
 5ļĹ & ļķĻĹķłĿŊ ĽłĺĹķŉĽŃł ĻĹłĹ ňĽĻłĵŉŊŇĹ
(JWFO UIF IJHI CBDUFSJBM MPBE PG & GBFDBMJT JO UIF $ FMFHBOT JOUFTUJOF BOE & GBFDBMJT CBDUFSJBM DFMMT
QSFTTFE VQ TP DMPTFMZ BHBJOTU UIF $ FMFHBOT JOUFTUJOBM FQJUIFMJBM DFMMT * IZQPUIFTJ[FE UIBU $ FMFHBOT
MJLFMZ NPVOUT B EFGFOTF SFTQPOTF UP & GBFDBMJT EVSJOH UIF JOGFDUJPO QSPDFTT 5P DIBSBDUFSJ[F UIF$ FM
FHBOT IPTU SFTQPOTF UP & GBFDBMJT JOGFDUJPO * VOEFSUPPL XIPMFHFOPNF USBOTDSJQUJPOBM QSPėMJOH PG
& GBFDBMJTJOGFDUFE $ FMFHBOT ZPVOH BEVMU BOJNBMT DPNQBSJOH UIF FYQSFTTJPO QSPėMF UP $ FMFHBOT GFE
PO IFBULJMMFE & DPMJ )FBULJMMFE & DPMJ XBT QSFGFSBCMF UP IFBULJMMFE & GBFDBMJT BT B DPOUSPM TJODF JU

Fold change (E. faecalis vs. HK E. coli)
t-
te
st
 p
-v
al
ue
6B;m`2 jXe, h?2 1X 72+HBb BM72+iBQM ;2M2 bB;Mim`2X oQH+MQ THQi Q7 *X 2H2;Mb ;2M2b i?i r2`2 /B7@
72`2MiBHHv `2;mHi2/ BM 1X 72+HBb@2tTQb2/ p2`bmb ?2i@FBHH2/ 1X +QHB@2tTQb2/ vQmM; /mHi rQ`KbX 1X 72@
+HBb BM/m+2b  `TB/ `2bTQMb2 3 ?Qm`b 7i2` BM72+iBQMX h?2 *X 2H2;Mb ;2MQK2 ``v +QMiBMb kk-893
b2[m2M+2bX >B;?HB;?i2/ BM `2/ M/ #Hm2 `2 i?2 ;2M2b +Q``2bTQM/BM; iQ i?2 1X 72+HBb BM72+iBQM ;2M2 bB;@
Mim`2c +QHQ`2/ TQBMib BM/B+i2 ;2M2b rBi? = k@7QH/ +?M;2 UTIyXy8VX
XBT VODMFBS XIFUIFS IFBULJMMFE & GBFDBMJTXPVME BDUJWBUF B SFTQPOTF TJNJMBS UP UIBU PG MJWF & GBFDBMJT
BLJO UPXIBU IBT CFFO PCTFSWFE JO TUVEJFT PG UIF$ FMFHBOT USBOTDSJQUJPOBM SFTQPOTF UP IFBULJMMFE BOE
MJWF 4 BVSFVTǴǶ JG UIJT XFSF UIF DBTF UIF VTF PG IFBULJMMFE & GBFDBMJT BT B CBTFMJOF NJHIU SFWFBM GFX
EJĎFSFOUJBMMZ SFHVMBUFE HFOFT
* JEFOUJėFE  HFOFT EJĎFSFOUJBMMZ VQSFHVMBUFE BOE  HFOFT EJĎFSFOUJBMMZ EPXOSFHVMBUFE JO UIF
& GBFDBMJT JOGFDUJPO BT DPNQBSFE UP UIF IFBULJMMFE& DPMJ DPOUSPM 	'JHVSF 
 SFWFBMJOH B GPSNJEBCMF
BOE SBQJE IPTU SFTQPOTF *O FYBNJOJOH UIF HFOFT DPNQSJTJOH UIF & GBFDBMJT JOGFDUJPO HFOF TJHOB
UVSF 	5BCMF 
 * GPVOE UIBU UIF UPQ VQSFHVMBUFE HFOFT JODMVEFE GNP 	ĚBWJODPOUBJOJOH NPOP
PYZHFOBTF
 BDT 	GBĨZ BDJE $P" TZOUIFUBTF
 DMFD 	$UZQF MFDUJO
NQL 	."1 LJOBTF
 TPEI
	TPSCJUPM EFIZESPHFOBTF
 BOE GBS 	GBĨZ BDJESFUJOPM CJOEJOH QSPUFJO
 ĉF NBKPSJUZ PG UIF & GBF
DBMJTBDUJWBUFE HFOFT IPXFWFS XFSF OPU BOOPUBUFE XJUI B LOPXO GVODUJPO BOE NBOZ XFSF DPOTJE
FSFE iIZQPUIFUJDBM QSPUFJOTu
5P HBJO B CFĨFS VOEFSTUBOEJOH PG UIF QPUFOUJBM SPMFT PG UIFTF HFOFT BOE UP JEFOUJGZ HFOF GBNJMJFT
UIBU BSF FOSJDIFE JO UIF & GBFDBMJT JOGFDUJPO HFOF TJHOBUVSF * FNQMPZFE HFOF POUPMPHZ 	(0
 UFSN

semantic space X
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6B;m`2 jXd, 6mM+iBQMH +HbbB}+iBQM bmKK`v Q7 i?2 1X 72+HBb BM72+iBQM ;2M2 bB;Mim`2X 1M@
`B+?2/ #BQHQ;B+H T`Q+2bb2b BM i?2 1X 72+HBb BM72+iBQM ;2M2 bB;Mim`2X aBKBH` 7mM+iBQMH +i2;Q`B2b Q7
:P i2`Kb r2`2 +Hmbi2`2/ iQ;2i?2` BM irQ@/BK2MbBQMH bT+2- mbBM; i?2 iQQH _1oB:PX _1oB:P mb2b 
bBKTH2 +Hmbi2`BM; H;Q`Bi?K iQ `2T`2b2Mi :P /i M/ `2T`2b2Mib i?2 b2KMiB+ bBKBH`Biv Q7 i?2 /i QM
i?2 t@ M/ v@t2bX "m##H2 +QHQ` BM/B+i2b T@pHm2 /2`Bp2/ 7`QK .oA. M/ #m##H2 bBx2 Bb T`QTQ`iBQMH
iQ i?2 7`2[m2M+v Q7 :P i2`Kb BM i?2 :P MMQiiBQM /i#b2X *QHQ`b +Q``2bTQM/BM; iQ MPH T@pHm2 `2T`QpB/2/ BM i?2 H2;2M/X

h#H2 jXR, *X 2H2;Mb ;2M2b BM/m+2/ 9@7QH/ Q` ?B;?2` 7i2` 3 ?Qm`b BM72+iBQM rBi? 1X 72+HBb-
rBi? TIyXy8X
"ĎZNFUSJY *% 1VCMJD OBNF %FTDSJQUJPO 'PME $IBOHF
@BU GNP 'MBWJODPOUBJOJOH .POP0YZHFOBTF GBNJMZ 
@BU BDT GBĨZ "DJE $P" 4ZOUIFUBTF GBNJMZ 
@BU DMFD $UZQF -&$UJO 
@BU $( IZQPUIFUJDBM QSPUFJO 
@T@BU IZQPUIFUJDBM QSPUFJO QFSNFBTF 
@BU 8% IZQPUIFUJDBM QSPUFJO 
@BU IZQPUIFUJDBM QSPUFJO QIPTQIPMJQBTF 
@BU )' IZQPUIFUJDBM QSPUFJO 
@BU NQL ."1 ,JOBTF 
@T@BU &% IZQPUIFUJDBM QSPUFJO 
@BU TPEI 40SCJUPM %F)ZESPHFOBTF GBNJMZ 
@BU GBS 'BĨZ "DJE3FUJOPM CJOEJOH QSPUFJO 
@BU )' IZQPUIFUJDBM QSPUFJO QBSUJBMMZ DPOėSNFE 
@T@BU $) IZQPUIFUJDBM QSPUFJO 
@T@BU '& IZQPUIFUJDBM QSPUFJO 
@BU $$ IZQPUIFUJDBM QSPUFJO 
@Y@BU NBUI ."5) 	NFQSJOBTTPDJBUFE 5SBG IPNPMPHZ
 EPNBJO DPOUBJOJOH 
@T@BU ĨS 5SBOTĉZSFUJO3FMBUFE GBNJMZ EPNBJO 
@BU '$ IZQPUIFUJDBM QSPUFJO QBSUJBMMZ DPOėSNFE 
@BU $) IZQPUIFUJDBM QSPUFJO QBSUJBMMZ DPOėSNFE 
@Y@BU NBUI ."5) 	NFQSJOBTTPDJBUFE 5SBG IPNPMPHZ
 EPNBJO DPOUBJOJOH 
@BU '' IZQPUIFUJDBM QSPUFJO QBSUJBMMZ DPOėSNFE 
@BU '$ IZQPUIFUJDBM QSPUFJO 
@T@BU ;$ IZQPUIFUJDBM QSPUFJO QBSUJBMMZ DPOėSNFE 
@BU :)" IZQPUIFUJDBM QSPUFJO 
@BU DZQ# $:UPDISPNF 1 GBNJMZ 
@T@BU BTN "DJE 4QIJOHP.ZFMJOBTF 
@BU JSH IZQPUIFUJDBM QSPUFJO 
@BU BRQ "2VB1PSJO PS BRVBHMZDFSPQPSJO SFMBUFE 
@BU HTUP (MVUBUIJPOF 45SBOTGFSBTF 
@BU NBUI ."5) 	NFQSJOBTTPDJBUFE 5SBG IPNPMPHZ
 EPNBJO DPOUBJOJOH 
@BU '$ IZQPUIFUJDBM QSPUFJO 
@T@BU $" IZQPUIFUJDBM QSPUFJO 
@BU )& IZQPUIFUJDBM QSPUFJO 
@T@BU '" IZQPUIFUJDBM QSPUFJO 
@BU $' IZQPUIFUJDBM QSPUFJO 
@T@BU ISH )FNF 3FTQPOTJWF (FOF 
FOSJDINFOU GPS UIF & GBFDBMJTVQSFHVMBUFE HFOFT VTJOH UIF %BUBCBTF GPS "OOPUBUJPO 7JTVBMJ[BUJPO
BOE *OUFHSBUFE %JTDPWFSZ 	%"7*%
ǳǵ " MBSHF QFSDFOUBHF PG UIF & GBFDBMJT JOGFDUJPO HFOF TJHOBUVSF
JT FOSJDIFE JO HFOFT BTTPDJBUFE XJUI UIF SFHVMBUJPO PG HSPXUI BEFOZM OVDMFPUJEF CJOEJOH PYJEBUJPO
SFEVDUJPO FMFDUSPO DBSSJFS BDUJWJUZ BOE GBĨZ BDJE NFUBCPMJTN 	5BCMF 
 ĉJT DBO BMTP CF BQQSF
DJBUFE JO B WJTVBMJ[BUJPO PG UIF TBNF (0 UFSNT VTJOH B NFUIPE DBMMFE 3&7J(0 	'JHVSF 
 XIJDI
BMMPXT GPS UIF % SFQSFTFOUBUJPO PG SFMBUFE (0 UFSNT JO TFNBOUJD TQBDFǯǭǲ
*O FYBNJOJOH UIF QSPUFJO EPNBJOT FOSJDIFE JO UIF & GBFDBMJT JOGFDUJPO HFOF TJHOBUVSF * BMTP OPUFE

h#H2 jXk, 1M`B+?K2Mi Q7 ;2M2 7KBHB2b BM i?2 1X 72+HBb BM72+iBQM ;2M2 bB;Mim`2 7Q` mT`2;m@
Hi2/ ;2M2b- #b2/ QM :P@i2`KbX
5FSN %FTDSJQUJPO $PVOU  FOSJDINFOU QWBMVF
(0 QPTJUJWF SFHVMBUJPO PG HSPXUI  . .× −
(0 BEFOZM OVDMFPUJEF CJOEJOH  . .× −
(0 PYJEBUJPO SFEVDUJPO  . .× −
(0 FMFDUSPO DBSSJFS BDUJWJUZ  . .× −
(0 DBSCPIZESBUF CJOEJOH  . .× −
(0 MJQJE HMZDPTZMBUJPO  . .× −
(0 GBĨZ BDJE NFUBCPMJD QSPDFTT  . .× −
(0 BNJOF USBOTQPSU  . .× −
(0 QTFVEPQPEJVN  . .× −
(0 BNJOP BDJE USBOTQPSU  . .× −
(0 NFNCSBOF MJQJE NFUBCPMJD QSPDFTT  . .× −
UIF VQSFHVMBUJPO PG EFUPYJėDBUJPO HFOFT JODMVEJOH DZUPDISPNFQ HFOFT BOE6%1HMVDVSPOPTZM
HMVDPTZMUSBOTGFSBTFT 	5BCMF 
 'VSUIFSNPSF * BMTP JEFOUJėFE BO FOSJDINFOU JO HFOFT QSFEJDUFE
UP CJOE OVDMFJD BDJET 	"51CJOEJOH IFMJDBTFT BOE %(QBUDI EPNBJODPOUBJOJOH QSPUFJOT
 BT
XFMM BT TPNF BDZM$P" UIJPFTUFSBTFT B TFU PG BVYJMJBSZ FO[ZNFT UIBU QBSUJDJQBUF JO QFSPYJTPNBM MJQJE
NFUBCPMJTNǴǭǸǴǮ ĉF VQSFHVMBUJPO PG UIFTF HFOFTNBZ JOEJDBUF UIBU FBSMZ JO& GBFDBMJT JOGFDUJPO$ FM
FHBOTNPVOUT B EFGFOTF SFTQPOTF NBJOMZ DIBSBDUFSJ[FE CZ YFOPCJPUJD EFUPYJėDBUJPO BOE QPUFOUJBMMZ
MJQJE PYJEBUJPO
h#H2 jXj, 1M`B+?K2Mi Q7 T`Qi2BM /QKBMb BM i?2 1X 72+HBb BM72+iBQM ;2M2 bB;Mim`2 KQM;
mT`2;mHi2/ ;2M2b- #b2/ QM AMi2`S`Q /QKBMbX
5FSN %FTDSJQUJPO $PVOU  FOSJDINFOU QWBMVF
*13 6%1HMVDVSPOPTZM6%1HMVDPTZMUSBOTGFSBTF  . .× −
*13 $ZUPDISPNF 1 DPOTFSWFE TJUF  . .× −
*13 )FMJDBTF TVQFSGBNJMZ  BOE  "51CJOEJOH  . .× −
*13 %(QBUDI EPNBJO  . .× −
*13 "DZM$P" UIJPFTUFSBTF MPOH DIBJO  . .× −
"MPOHTJEF UIF & GBFDBMJTJOGFDUFE TBNQMFT * BMTP QSPėMFE $ FMFHBOT UIBU IBE CFFO JOGFDUFE XJUI

& GBFDJVN BOE EFUFSNJOFE UIF FOUFSPDPDDBM JOGFDUJPO HFOF TJHOBUVSF 	SFQSFTFOUJOH UIF HFOFT EJĎFS
FOUJBMMZ VQSFHVMBUFE CZ CPUI & GBFDBMJT BOE & GBFDJVN JOGFDUJPO
 XJUI SFTQFDU UP & DPMJGFE$ FMFHBOT
* GPVOE B IJHI EFHSFF PG DPSSFMBUJPO CFUXFFO UIF & GBFDBMJT BOE & GBFDJVN JOGFDUJPO HFOF TJHOBUVSFT
	'JHVSF B
 5P VOEFSTUBOE UIF OBUVSF PG UIF PWFSMBQ CFUXFFO UIF & GBFDBMJT BOE & GBFDJVN JOGFD
UJPO HFOF TJHOBUVSFT * DPNQBSFE UIF MJTUT PG HFOFT JO FBDI TFU BOE WJTVBMJ[FE UIF SFTVMU VTJOH QSPQPS
UJPOBM 7FOO EJBHSBNT 	'JHVSF C
 #FUXFFO UIF  HFOFT VQSFHVMBUFE CZ & GBFDBMJT BOE UIF 
HFOFT VQSFHVMBUFE CZ & GBFDJVN UIFSF XFSF  HFOFT JO DPNNPO CFUXFFO UIF UXP TFUT DPNQSJTJOH
B MBSHF PWFSMBQ UIBU XBT IJHIMZ VOMJLFMZ UP CF B SFTVMU PG DIBODF 	Q  .× − IZQFSHFPNFU
SJD UFTU
 .BOZ PG UIF HFOFT VQSFHVMBUFE CZ CPUI & GBFDBMJT BOE & GBFDJVN XFSF HFOFT BTTPDJBUFE
XJUI PYJEBUJPOSFEVDUJPO FMFDUSPO DBSSJFS BDUJWJUZ BOE JSPO CJOEJOH 	5BCMFT  $
 BEEJUJPO
BMMZ UIJT TIBSFE FOUFSPDPDDBM HFOF TJHOBUVSF XBT PWFSSFQSFTFOUFE XJUI ĚBWJODPOUBJOJOH NPOPPYZ
HFOBTFT BOE DZUPDISPNF 1T 	5BCMF $
 ĉF HFOFT UIBU XFSF VQSFHVMBUFE CZ & GBFDBMJT CVU OPU
& GBFDJVNXFSF FOSJDIFE JO HFOFT SFMBUFE UP BNJOF USBOTQPSU BOE PSHBOJD BDJE USBOTQPSU 	5BCMFT $
$ $POWFSTFMZ UIF HFOFT UIBU XFSF VQSFHVMBUFE CZ & GBFDJVN BOE OPU & GBFDBMJT XFSF FOSJDIFE JO
"51CJOEJOH IFMJDBTFT BOE HFOFT SFMFWBOU UP %/"NFUBCPMJTN 	5BCMF $ $

 $ŃŁńĵŇĽňŃł Ńĺ ŉļĹ & ļķĻĹķłĿŊ ĻĹłĹ ňĽĻłĵŉŊŇĹ ŉŃ ŃŉļĹŇ ĽłĺĹķŉĽŃł ĻĹłĹ ňĽĻłĵ
ŉŊŇĹň
ĉF IJHI DPODPSEBODF PG HFOFT EJĎFSFOUJBMMZ FYQSFTTFE CFUXFFO & GBFDBMJT BOE & GBFDJVNJOGFDUFE
XPSNT SFMBUJWF UP IFBULJMMFE & DPMJ DPVME CF B DPOTFRVFODF PG UIF GBDU UIBU & GBFDBMJT BOE & GBFDJVN
BSF (SBNQPTJUJWF XIFSFBT & DPMJ JT (SBNOFHBUJWF * UIFSFGPSF EFUFSNJOFE XIFUIFS UIF HFOF TJH
OBUVSF PG XPSNT GFE PO UIF OPOQBUIPHFOJD (SBNQPTJUJWF CBDUFSJVN # TVCUJMJT BMTP QSPėMFE JO UIF
NJDSPBSSBZ FYQFSJNFOU TIBSFE BOZ TJNJMBSJUZ UP UIBU PG&OUFSPDPDDVTJOGFDUFEXPSNT 6TJOH QSJODJQBM
DPNQPOFOU BOBMZTJT B TUBUJTUJDBM QSPDFEVSF UIBU FNQMPZT BO PSUIPHPOBM USBOTGPSNBUJPO UP DPOWFSU B
TFU PG PCTFSWBUJPOT PG QPTTJCMZ DPSSFMBUFE WBSJBCMFT JOUP B TFU PG WBMVFT PG MJOFBSMZ VODPSSFMBUFE WBSJ
BCMFT * PCTFSWFE UIBU QSJODJQBM DPNQPOFOUT  BOE  SFQSFTFOUFE  PG UIF WBSJBUJPO PCTFSWFE

Fold change (E. faecalis vs. HK E. coli)
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UV AM72+iBQM ;2M2 bB;Mim`2b
387287
# overlapping = 128
p = 1.63 × 10-153
E. faecalis
(vs. HK E. coli)
E. faecium
(vs. HK E. coli)
U#V Pp2`HT BM ;2M2 bB;Mim`2b
6B;m`2 jX3, *QKKQMHBiB2b #2ir22M i?2 1X 72+HBb M/ 1X 72+BmK BM72+iBQM ;2M2 bB;Mim`2b
BM *X 2H2;MbX UV 6QH/@+?M;2 #v 7QH/@+?M;2 THQi- +QKT`BM; 1X 72+HBb@BM72+i2/ *X 2H2;Mb U`2HiBp2
iQ ?2i@FBHH2/ 1X +QHB@72/ +QMi`QHV rBi? 1X 72+BmK@BM72+i2/ *X 2H2;Mb U`2HiBp2 iQ ?2i@FBHH2/ 1X +QHB@72/
+QMi`QHVX >B;?HB;?i2/ BM `2/ `2 i?2 ;2M2b mT`2;mHi2/ #v #Qi? 1X 72+HBb M/ 1X 72+BmKc #Hm2 /2MQi2b
i?2 ;2M2b /QrM`2;mHi2/ #v #Qi? 1X 72+HBb M/ 1X 72+BmKX AM 2+? +b2- /Bz2`2MiBH 2tT`2bbBQM rb
/2}M2/ #v 7QH/ +?M;2=k M/ TIyXy8X U#V h?2 b2i Q7 ;2M2b mT`2;mHi2/ BM 1X 72+HBb BM72+iBQM Uk3dV
b?`2/  bB;MB}+Mi Qp2`HT URk3V rBi? ;2M2b mT`2;mHi2/ BM 1X 72+BmK BM72+iBQM Uj3dVX h?2 T@pHm2 Q7
i?2 Qp2`HT rb +H+mHi2/ mbBM; i?2 ?vT2`;2QK2i`B+ i2biX

Principal component 1
Pr
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~85.6% variation
6B;m`2 jXN, S`BM+BTH +QKTQM2Mi MHvbBb Q7 *X 2H2;Mb 72/ 1X +QHB- "X bm#iBHBb- 1X 72+HBb- M/
1X 72+BmKX  k. T`QD2+iBQM Q7 T`BM+BTH +QKTQM2Mib R M/ k- r?B+? ++QmMi 7Q` 38XeW Q7 i?2 iQiH
p`BiBQM Q#b2`p2/ BM i?2 KB+`Q``v 2tT2`BK2Mi +QKT`BM; ;2M2 2tT`2bbBQM +?M;2b BM *X 2H2;Mb mTQM
BM72+iBQM rBi? 1X 72+HBb- 1X 72+BmK- M/ "X bm#iBHBb- `2HiBp2 iQ ?2i@FBHH2/ 1X +QHBX
JO UIF NJDSPBSSBZ FYQFSJNFOUT " QMPU PG QSJODJQBM DPNQPOFOUT  BOE  TIPXFE UIBU UIF & GBFDBMJT
BOE & GBFDJVNGFE TBNQMFT DMVTUFSFE DMPTFMZ UPHFUIFS XJUI # TVCUJMJTGFE XPSNT GBMMJOH JO CFUXFFO
&OUFSPDPDDVTJOGFDUFE XPSNT BOE & DPMJGFE XPSNT 	'JHVSF 

"T B DPNQMFNFOUBSZ NFUIPE UP EFUFSNJOF UIF SFMBUFEOFTT PG UIF NJDSPBSSBZ EBUBTFUT * VTFE IJFS
BSDIJDBM DMVTUFSJOH UP DPNQBSF UIF XPSNT GFE & GBFDBMJT & GBFDJVN # TVCUJMJT BOE IFBULJMMFE & DPMJ
ĉF TBNQMFT PG $ FMFHBOT JOGFDUFE XJUI & GBFDBMJT DMVTUFSFE DMPTFMZ XJUI UIPTF PG $ FMFHBOT JOGFDUFE
XJUI & GBFDJVN *OUFSFTUJOHMZ TPNF PG UIF & GBFDJVN TBNQMFT DMVTUFSFE NPSF DMPTFMZ XJUI & GBFDBMJT
UIBO XJUI PUIFS & GBFDJVN TBNQMFT BOE WJDF WFSTB 	'JHVSF 
 XIJDI SFĚFDUT KVTU IPX TJNJMBS UIF
UXP JOGFDUJPOT BSF UP FBDI PUIFS JO $ FMFHBOT (SBNQPTJUJWF JOGFDUJPO HFOF TJHOBUVSFT GPS &OUFSPDPD
DVT BOE # TVCUJMJT BMTP DMVTUFSFE UPHFUIFS SFDBQJUVMBUJOH PCTFSWBUJPOT GSPN UIF QSJODJQBM DPNQPOFOU
BOBMZTJT 	'JHVSF 

5P JOWFTUJHBUF UIF EFHSFF PG TJNJMBSJUZ CFUXFFO UIF & GBFDBMJT JOGFDUJPO HFOF TJHOBUVSF BOE PUIFS
QBUIPHFO JOGFDUJPO HFOF TJHOBUVSFT * DPNQJMFE BOE DPNQBSFE UIF EBUBTFUT PG QSFWJPVTMZ QVCMJTIFE

6B;m`2 jXRy, >B2``+?B+H +Hmbi2`BM; Q7 KB+`Q``v ;2M2 2tT`2bbBQM T`Q}H2b Q7 *X 2H2;Mb 72/
1X 72+HBb- 1X 72+BmK- "X bm#iBHBb- M/ ?2i@FBHH2/ 1X +QHBX >B2``+?B+H +Hmbi2`BM; rb T2`7Q`K2/
mbBM; S2`bQMǶb +Q``2HiBQM M/ i?2 TB`rBb2 p2`;2@HBMF;2 +Hmbi2`BM; K2i?Q/X 1+? `Qr `2T`2b2Mib QM2
`2THB+i2X
NJDSPBSSBZ FYQFSJNFOUT UIBU USBOTDSJQUJPOBMMZ QSPėMFE CBDUFSJBM BOE GVOHBM JOGFDUJPOT JO $ FMFHBOT
VTJOH UIF "ĎZNFUSJY $ FMFHBOT (FOPNF "SSBZ 	'JHVSF 
 " TJHOJėDBOU PWFSMBQ XBT EFUFDUFE
CFUXFFO UIF HFOFT VQSFHVMBUFE CZ & GBFDBMJT BOE 4 BVSFVT 	5BCMF $
 XIJDI XBT FOSJDIFE JO HFOFT
SFMBUFE UPPYJEBUJPOSFEVDUJPO BOE JSPO JPOCJOEJOH 	5BCMF 
 "EEJUJPOBMMZ UIFSFXFSF TUBUJTUJDBMMZ
TJHOJėDBOU PWFSMBQT JO HFOFT JOEVDFE CZ & GBFDBMJT BOE 1 BFSVHJOPTB 	5BCMF $
 BOE FWFO CFUXFFO
& GBFDBMJT BOE $BOEJEB BMCJDBOT 	5BCMF $
 B GVOHBM QBUIPHFO
* DPOTJEFSFE UIF QPTTJCJMJUZ UIBU TPNF PG UIF HFOFT JO DPNNPO CFUXFFO UIFTF EJTQBSBUF QBUIPHFOT
XFSF VQSFHVMBUFE JO SFTQPOTF UP B GBDFU PG UIF JOGFDUJPO TIBSFECZ BMM UIFTF JOGFDUJPOT mQFSIBQT TPNF
UIJOH UIBU JOEJDBUFE UP $ FMFHBOT UIBU UIF JOGFDUJPO XBT WJSVMFOU 'PS FYBNQMF * IZQPUIFTJ[FE UIBU
TPNF PG UIF HFOFT JOEVDFE NPSF IJHIMZ JO JOGFDUJPO CZ & GBFDBMJT UIBO & GBFDJVN NBZ CF JOEJDB
UJWF PG UIF WJSVMFODF PG UIF JOGFDUJPO 5P FYQMPSF UIJT QPTTJCJMJUZ * DPNQBSFE UIF & GBFDBMJT JOGFDUJPO
HFOF TJHOBUVSF SFMBUJWF UP & GBFDJVN	5BCMF $
 UP UIF JOGFDUJPO HFOF TJHOBUVSF PG WJSVMFOU.JDSPCBD
UFSJVN OFNBUPQIJMVN B $ FMFHBOTTQFDJėD (SBNQPTJUJWF CBDUFSJBM QBUIPHFO SFMBUJWF UP BWJSVMFOU.
OFNBUPQIJMVN BOE EJTDPWFSFE B TUBUJTUJDBMMZ TJHOJėDBOU PWFSMBQ PG  HFOFT 	5BCMF $
 ĉFTF HFOFT
NBZ DPSSFTQPOE UP $ FMFHBOT HFOFT JOEVDFE CZ PS TQFDJėD UP WJSVMFOU (SBNQPTJUJWF JOGFDUJPOT TVH
HFTUFE CZ UIF FOSJDINFOU PG $UZQF MFDUJO EPNBJOT BNPOH UIFTF HFOFT 	5BCMF 

(JWFO UIBU UIF HFOF FYQSFTTJPO QSPėMF PG # TVCUJMJTJOGFDUFE XPSNT DMVTUFSFE XJUI UIF &OUFSPDPD

268 5219 277 12110
74 4420271 3616
p = 2.4 × 10-20
p = 6.8 × 10-6
p = 2.0 × 10-18
p = 4.5 × 10-33
E. faecalis
(live vs. heat-killed) E. faecalis(live vs. heat-killed)
E. faecalis
(live vs. heat-killed)
S. aureus
(live vs. heat-killed)
P. aeruginosa
(vs. live E. coli)
C. albicans
(vs. heat-killed E. coli)
M. nematophilum
(virulent vs. avirulent)
E. faecalis 
(vs. E. faecium)
A
C
B
D
6B;m`2 jXRR, h?2 1X 72+HBb BM72+iBQM ;2M2 bB;Mim`2 +QKT`Bb2b ;2M2b i?i `2 Ti?Q;2M@
bT2+B}+- b r2HH b ;2M2b i?i `2 b?`2/ KQM; /Bp2`b2 Ti?Q;2MbX S`QTQ`iBQMH o2MM /B;`Kb
+QKT`BM; i?2 1X 72+HBb BM72+iBQM ;2M2 bB;Mim`2 7Q` mT`2;mHi2/ ;2M2b rBi? i?2 BM72+iBQM ;2M2 bB;M@
im`2 7Q` mT`2;mHi2/ ;2M2b 7Q` aX m`2mb Uh#H2 *XjVdN UV- SX 2`m;BMQb Uh#H2 *X9VkRe U"V- M/ *X
H#B+Mb Uh#H2 *X8VRed U*VX h?2 MmK#2` BM i?2 +2Mi2` Q7 2+? +B`+H2 `2T`2b2Mib i?2 ;2M2b i?i `2 2t+Hm@
bBp2Hv 2tT`2bb2/ #v i?i BM72+iBQM ;2M2 bB;Mim`2X h?2 MmK#2` BM i?2 Qp2`HT Q7 i?2 irQ +B`+H2b `2T`2b2Mib
i?2 ;2M2b +QKKQM iQ #Qi? bB;Mim`2bX h?2 /Bz2`2MiBHHv mT`2;mHi2/ ;2M2b BM 1X 72+HBb- `2HiBp2 iQ 1X
72+BmK- r2`2 HbQ +QKT`2/ iQ i?2 mT`2;mHi2/ ;2M2 bB;Mim`2 Q7 JX M2KiQT?BHmK BM72+iBQM `2HiBp2 iQ
M pB`mH2Mi bi`BM Q7 JX M2KiQT?BHmK Uh#H2 jX9VR8R U.VX h?2 T@pHm2 Q7 i?2 Qp2`HT rb +H+mHi2/
mbBM; i?2 ?vT2`;2QK2i`B+ i2biX

h#H2 jX9, 1M`B+?K2Mi Q7 ;2M2 7KBHB2b M/ T`Qi2BM /QKBMb KQM; ;2M2b /Bz2`2MiBHHv `2;m@
Hi2/ #v :`K@TQbBiBp2 #+i2`BH BM72+iBQMb BM *X 2H2;Mb- #b2/ QM :P@i2`Kb 7Q` ;2M2 7KBHB2b
M/ AMi2`S`Q T`Qi2BM /QKBMbX
6QSFHVMBUFE CZ CPUI & GBFDBMJT BOE & GBFDJVN SFMBUJWF UP IFBULJMMFE & DPMJ
5FSN (FOF 'BNJMZ $PVOU  FOSJDINFOU QWBMVF
(0 FMFDUSPO DBSSJFS BDUJWJUZ  . .× −
(0 PYJEBUJPO SFEVDUJPO  . .× −
(0 JSPO JPO CJOEJOH  . .× −
(0 '.0 BDUJWJUZ  . .× −
(0 DPFO[ZNF CJOEJOH  . .× −
(0 '"% CJOEJOH  . .× −
(0 /"%1 PS /"%1) CJOEJOH  . .× −
(0 DPGBDUPS CJOEJOH  . .× −
6QSFHVMBUFE CZ CPUI & GBFDBMJT BOE & GBFDJVN SFMBUJWF UP IFBULJMMFE & DPMJ
5FSN *OUFS1SP %PNBJO $PVOU  QWBMVF
*13 'MBWJODPOUBJOJOH NPOPPYZHFOBTF  . .× −
*13 $ZUPDISPNF 1  . .× −
6QSFHVMBUFE CZ CPUI & GBFDBMJT BOE 4 BVSFVT SFMBUJWF UP IFBULJMMFE & DPMJ
5FSN (FOF 'BNJMZ $PVOU  QWBMVF
(0 PYJEBUJPO SFEVDUJPO  . .× −
(0 JSPO JPO CJOEJOH  . .× −
6QSFHVMBUFE CZ CPUI & GBFDBMJT 	WT & GBFDJVN
 BOE. OFNBUPQIJMVN 	WT BWJSVMFOU. OFNBUPQIJMVN

5FSN *OUFS1SP %PNBJO $PVOU  QWBMVF
*13 $UZQF MFDUJO  . .× −
DVTJOGFDUFE TBNQMFT 	'JHVSF 
 BOE UIBU UIF & GBFDBMJT JOGFDUJPO HFOF TJHOBUVSF TIBSFE HFOFT JO
DPNNPO XJUI UIF 4 BVSFVT JOGFDUJPO HFOF TJHOBUVSF 	'JHVSF 
 * XPOEFSFE XIFUIFS UIFSF XBT
BOZ FWJEFODF GPS UIF QSFTFODF PG B(SBNQPTJUJWF JOGFDUJPO HFOF TJHOBUVSF JO$ FMFHBOT * VTFE IJFSBS
DIJDBM DMVTUFSJOH UP FYQMPSF UIF TJNJMBSJUJFT CFUXFFO UIF FYQSFTTJPO QBĨFSOT PG UIFTF WBSJPVT JOGFDUJPO
TJHOBUVSFT JO $ FMFHBOT VTJOH UIF GPMEDIBOHFT GPS UIF  NPTU EJĎFSFOUJBMMZ SFHVMBUFE HFOFT BNPOH
UIF  JOGFDUJPO HFOF TJHOBUVSFT 	'JHVSF 
 * SFTUSJDUFENZ BOBMZTJT UP UIFTF HFOFT BT UIFJS FYQSFT

TJPO IBE UIFNBYJNVNWBSJBODF BNPOH UIFTF TBNQMFT BOE TIPXFE UIF IJHIFTU XFJHIUJOHT JO UIF ėSTU
UISFF QSJODJQBM DPNQPOFOUT PG UIF  HFOF TJHOBUVSFT /POF PG UIFTF HFOFT XFSF EJĎFSFOUJBMMZ VQ
SFHVMBUFE CZ BMM UIF (SBNQPTJUJWF CBDUFSJBM JOGFDUJPOT ĉF JOGFDUJPO HFOF TJHOBUVSF PG 4 BVSFVTXBT
NPTU TJNJMBS UP UIF JOGFDUJPO HFOF TJHOBUVSFT PG& GBFDBMJT 	SFMBUJWF UP& GBFDJVN
 BOE.OFNBUPQIJMVN
	WJSVMFOU WT BWJSVMFOU
 QPTTJCMZ TVHHFTUJOH UIBU UIF HFOFT JOEVDFE CZ UIFTF QBUIPHFOT BSF SFTQPO
TJWF UP B TIBSFE GFBUVSF PG UIFTF WJSVMFOU (SBNQPTJUJWF JOGFDUJPOT XIJDI JT OPU SFQSFTFOUFE JO UIF
FOUFSPDPDDBM JOGFDUJPO HFOF TJHOBUVSFT SFMBUJWF UP IFBULJMMFE & DPMJ

 *ŁŁŊłĹ ńĵŉļŌĵŏň ĵŇĹ ĵķŉĽŋĵŉĹĸ Ķŏ ĵłĸ ŇĹŅŊĽŇĹĸ ĺŃŇ ĸĹĺĹłňĹ ĵĻĵĽłňŉ & ļķĻĹķłĿŊ
5P WBMJEBUF UIF HFOFT GPVOE UP CF NPTU IJHIMZ VQSFHVMBUFE BOE EPXOSFHVMBUFE JO UIF NJDSPBSSBZ FY
QFSJNFOU * UPPL BEWBOUBHF PG UIFNVMUJQMFYFE/BOP4USJOH O$PVOUFS HFOF FYQSFTTJPO BOBMZTJT TZTUFN
BOE EFTJHOFE B  HFOF i$PEF4FUu UP WFSJGZ UIF HFOF FYQSFTTJPO QBĨFSOT PG / XJMEUZQF XPSNT PO
IFBULJMMFE & DPMJ & GBFDBMJT BOE & GBFDJVN JOEFQFOEFOUMZ PG UIF NJDSPBSSBZ %FTQJUF UIF GBDU UIBU
UIF UISFF EJĎFSFOU CJPMPHJDBM SFQMJDBUFT UFTUFE JO UIF /BOP4USJOH FYQFSJNFOU XFSF B EJĎFSFOU TFU PG
CJPMPHJDBM SFQMJDBUFT GSPN UIPTF QSFQBSFE GPS UIF NJDSPBSSBZ FYQFSJNFOU BO FYDFMMFOU DPODPSEBODF
XBT PCTFSWFE CFUXFFO UIF UXP FYQFSJNFOUT GPS CPUI & GBFDBMJT BOE & GBFDJVNJOEVDFE HFOFT 	'JH
VSF 

)BWJOH WBMJEBUFE UIF QSPCF EFTJHO GPS UIF /BOP4USJOH $PEF4FU PG QVUBUJWF JNNVOF HFOFT * OFYU
JOWFTUJHBUFE XIFUIFS UIF &OUFSPDPDDVTJOEVDFE HFOFT XFSF SFHVMBUFE CZ LOPXO QBUIXBZT 5P UIJT
FOE * VTFE UIF  HFOF /BOP4USJOH $PEF4FU UP QSPėMF $ FMFHBOT NVUBOUT EFėDJFOU JO QNL 	UIF
CFTU DIBSBDUFSJ[FE JNNVOF QBUIXBZ JO $ FMFHBOT B Q ."1,
 CBS 	$ FMFHBOT ϩDBUFOJO
 GTIS
 	B MFVDJOFSJDI SFQFBU DPOUBJOJOH (QSPUFJO DPVQMFE SFDFQUPS IPNPMPHPVT UP GPMMJDMF TUJNVMBUJOH
IPSNPOF SFDFQUPS
 OJQJ 	5SJCCMFTMJLF LJOBTF
 BOE NQL 	B ."1 LJOBTF QSFEJDUFE UP GVODUJPO
EPXOTUSFBN PG BO VOLOPXO SFDFQUPS UZSPTJOF LJOBTF
 JOGFDUFE XJUI & GBFDBMJT BOE DPNQBSFE UIF
HFOF FYQSFTTJPO PG UIFTF NVUBOUT UP XJMEUZQF / JOGFDUFE XJUI & GBFDBMJT 	'JHVSF 
 ĉFNQL
NVUBOU XBT DIPTFO GPS QSPėMJOH BT JU JT EJĎFSFOUJBMMZ VQSFHVMBUFE EVSJOH JOGFDUJPOXJUI& GBFDBMJT CVU
OPU & GBFDJVN TVHHFTUJOH UIBU JU NBZ IBWF B SPMF JO TFOTJOH UIF WJSVMFODF PG B QBUIPHFO "EEJUJPOBMMZ
NQL JT IJHIMZ VQSFHVMBUFE CZ PUIFS WJSVMFOU (SBNQPTJUJWF QBUIPHFOT JODMVEJOH. OFNBUPQIJMVN
BOE 4 BVSFVT
ĉF EJTSVQUJPO PG BOZ PG UIFTF QBUIXBZT IBNQFSFE UIF JOEVDUJPO PG BU MFBTU TPNF PG UIF &OUFSP
DPDDVTBDUJWBUFE HFOFT *OUFSFTUJOHMZ UIF NPTU IJHIMZ VQSFHVMBUFE $UZQF MFDUJO DMFD BQQFBST UP
CF QPTJUJWFMZ SFHVMBUFE CZ BMM UIF BCPWF JNNVOF QBUIXBZT FYDFQU NQL .PTU TUSJLJOHMZ UIF GTIS
 NVUBOU FYIJCJUFE BO JOUFSFTUJOH HFOF FYQSFTTJPO QBĨFSO DIBSBDUFSJ[FE CZ UIF BCSPHBUJPO PG DMFD

6B;m`2 jXRk U7QHHQrBM; T;2V, >B2``+?B+H +Hmbi2`BM; Q7 *X 2H2;Mb BM72+iBQM ;2M2 bB;Mim`2bX
h?2 39 KQbi /Bz2`2MiBHHv 2tT`2bb2/ ;2M2b 7`QK Ry BM72+iBQM ;2M2 bB;Mim`2b- b r2HH b i?2 BM72+iBQM
;2M2 bB;Mim`2b i?2Kb2Hp2b- r2`2 +Hmbi2`2/ ?B2``+?B+HHv BMiQ ;`QmTb QM i?2 #bBb Q7 i?2 bBKBH`Biv Q7
i?2B` 2tT`2bbBQM T`Q}H2- mbBM; S2`bQMǶb +Q``2HiBQM iQ ;2M2`i2 /2M/`Q;`KbX 6Q` 2+? ;2M2- i?2 ;2M2
2tT`2bbBQM 7QH/ +?M;2 Bb `2T`2b2Mi2/ #v +QHQ` BMi2MbBiB2b U`2/ BM/B+i2b mM`2;mHi2/- r?BH2 #Hm2 BM/B+i2b
/QrM`2;mHi2/VX

6B;m`2 jXRk, U+QMiBMm2/V
Invertebrate LYSozyme, ilys-2
LYSozyme, lys-10
hypothetical protein, acetyltransferase
FATty acid desaturase, fat-7
hypothetical protein, locus: dod-21, C32H11.9 
hypothetical protein, F44G3.10
hypothetical protein, F10D2.10
hypothetical protein, T19C9.8
ERG-3 like protein, F49E12.10
CYtochrome P450 family, cyp-25A1
hypothetical protein, F49E12.9
hypothetical protein, F01D5.3
DeHydrogenases, Short chain, dhs-25
Acyl CoA DeHydrogenase, acdh-2
F-box A protein, fbxa-88
hypothetical protein, F01D5.1
hypothetical protein, ATPase
fatty Acid CoA Synthetase family, acs-2
fatty Acid CoA Synthetase family, acs-2
hypothetical protein, W03D2.6
hypothetical protein, permease
hypothetical protein, C23G10.11
hypothetical protein, Y40B10A.6
hypothetical protein, F58E6.7
Glutathione S−Transferase Omega class, gsto-1
MATH (meprin−associated Traf homology) domain containing, math-14
CYtochrome P450 family, cyp-13A7
TransThyretin-Related family domain, ttr-44
Acid SphingoMyelinase, asm-3
Glutathione S-Transferase, gst-4
RADiation sensitivity abnormal/yeast RAD-related, rad-50
hypothetical protein, locus: irg-3, F53E10.4
hypothetical protein, T19D12.4
hypothetical protein, Y58A7A.5
hypothetical protein , T24C4.4
C-type LECtin, clec-4
hypothetical protein, C06B3.7
hypothetical protein, locus: irg-1, C07G3.2
P-GlycoProtein related, pgp−5
hypothetical protein, F08G5.6
hypothetical protein, locus: irg-2, C49G7.5
hypothetical protein, F54B8.4
UDP-GlucuronosylTransferase, ugt-31
hypothetical protein, F49H6.13
F-box A protein, fbxa-128
hypothetical protein, Y51B9A.8
O-ACyltransferase homolog, oac-32
UDP-GlucuronosylTransferase, ugt-26
hypothetical protein, F55G11.2
Glutathione S-Transferase, gst-38
hypothetical protein, C17H12.6
hypothetical protein, F49F1.6
C-type LECtin, clec-74
hypothetical protein, H20E11.3
C-type LECtin, clec-3
hypothetical protein, C49G7.10
hypothetical protein, K11H12.4
Glutathione S-Transferase, gst-5
hypothetical protein, K08D8.6 
hypothetical protein, K08D8.6
hypothetical protein, C32H11.1
C-type LECtin, clec-67
C-type LECtin, clec-67
hypothetical protein, C50F7.5
C-type LECtin, clec-70
UDP-GlucuronosylTransferase, ugt-18
Enoyl-CoA Hydratase, ech-9
Flavin-containing MonoOxygenase family, fmo-2
SOrbitol DeHydrogenase, sodh-1
phospholipase
LYSozyme, ilys-3
C-type LECtin, clec-52
lipase, lipl-1
Acyl-CoA oxidase I, C48B4.1
hypothetical protein, M60.2
hypothetical protein, M60.2
C-type LECtin, clec-60
hypothetical protein, H02F09.3
hypothetical protein, Y37H2A.14
hypothetical protein, H02F09.2
C-type LECtin, clec-86
MAP Kinase, mpk-2
Acyl CoA DeHydrogenase, acdh−1
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E. faecalis
E. faecium
0.9124R2 =
R2 = 0.8793
6B;m`2 jXRj, oHB/iBQM Q7 1Mi2`Q+Q++mb@+iBpi2/ ;2M2b B/2MiB}2/ BM i?2 KB+`Q``v mbBM;
LMQai`BM; M*QmMi2` MHvbBbX h?2 LMQai`BM; M*QmMi2` bvbi2K rb mb2/ iQ pHB/i2  b2i Q7 dk
;2M2b- `2T`2b2MiBM; i?2 KQbi ?B;?Hv mT`2;mHi2/ M/ /QrM`2;mHi2/ 1Mi2`Q+Q++mb@+iBpi2/ ;2M2bX *Q`@
`2HiBQM Q7 KB+`Q``v M/ M*QmMi2` /i rb /2i2`KBM2/ #v THQiiBM; i?2 p2`;2 7QH/ /Bz2`2M+2 Q#@
b2`p2/ BM i?2 KB+`Q``v MHvbBb Ui?`22 #BQHQ;B+H `2THB+i2bV p2`bmb i?2 p2`;2 7QH/ /Bz2`2M+2 7Q` i?2
bK2 ;2M2 Q#iBM2/ #v M*QmMi2` Ui?`22 #BQHQ;B+H `2THB+i2b- /Bz2`2Mi 7`QK i?2 KB+`Q``v bKTH2bVX GBM@
2` `2;`2bbBQM MHvbBb `2p2H2/ bi`QM; +Q``2HiBQM #2ir22M i?2 KB+`Q``v M/ LMQai`BM; /ib2ib 7Q`
#Qi? 1X 72+HBb M/ 1X 72+BmKX
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E. faecalis
vs.
E. coli (HK)
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i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[mutant vs. N2]
6B;m`2 jXR8, AM/m+iBQM Q7 1Mi2`Q+Q++mb@+iBpi2/ ;2M2b Bb `2;mHi2/ #v FMQrM *X 2H2;Mb BK@
KmM2 Ti?rvb- 2p2M i bi2/v@bii2X >2i@KT Q7 1Mi2`Q+Q++mb@+iBpi2/ ;2M2b BM rBH/@ivT2 Lk
rQ`Kb U#QiiQK `QrV Q` BKKmM2 Ti?rv KmiMi rQ`Kb UQi?2` ?Q`BxQMiH `QrbV i bi2/v@bii2 UQM
?2i@FBHH2/ 1X +QHB- BM i?2 #b2M+2 Q7 BM72+iBQMVX 1+? +QHmKM `2T`2b2Mib i?2 ;2M2- H#2H2/ i i?2 iQT Q7
i?2 ;`T?X h?2 ?2i@KT `2~2+ib /i 7`QK k@j #BQHQ;B+H `2THB+i2b 7Q` 2+? KmiMi MHvx2/X
 :#" ISH BTN HTUP )' ISH 8% BOE DZQ# BNPOH B OVNCFS
PG PUIFS HFOFT ĉJT XBT B TVSQSJTF BT GTIS XBT JEFOUJėFE UP DPOUSPM B TFU PG 1 BFSVHJOPTB SFTQPOTF
HFOFT TPNFPGXIJDI BSF DPBDUJWBUFEEPXOTUSFBNPG1., BOEXBT OPU QSFWJPVTMZ UIPVHIU UP QMBZ
BO JNQPSUBOU SPMF JO UIF SFTQPOTF UP (SBNQPTJUJWF CBDUFSJBM QBUIPHFOT * XJMM SFUVSO UP UIJT SFTVMU
BOE JUT SFMFWBODF UP GTIS JO $IBQUFS  PG UIJT UIFTJT
* BMTP RVFTUJPOFE XIFUIFS JNNVOF QBUIXBZT SFHVMBUFE UIFTF &OUFSPDPDDVTBDUJWBUFE HFOFT JO UIF
BCTFODF PG QBUIPHFO 	JF BU TUFBEZ TUBUF
 5P FYQMPSF UIJT QPTTJCJMJUZ * DPNQBSFE UIF FYQSFTTJPO
MFWFMT PG UIF JNNVOF NVUBOUT BOE XJMEUZQF $ FMFHBOT VQPO GFFEJOH XJUI IFBULJMMFE & DPMJ 	'JHVSF

 4VSQSJTJOHMZ * GPVOE UIBU UIF NPTU IJHIMZ VQSFHVMBUFE HFOFT JO & GBFDBMJT JOGFDUJPO BQQFBS UP
CF OFHBUJWFMZ SFHVMBUFE CZ UIF JNNVOF QBUIXBZT 	FH DMFD 5$ BOE JMZT
 BT UIFTF HFOFT
XFSF IJHIMZ VQSFHVMBUFE JO UIF NVUBOUT BU TUFBEZTUBUF
(JWFO UIBU FBDI JNNVOF QBUIXBZ UFTUFE BQQFBSFE UP CF SFRVJSFE GPS UIF GVMM JOEVDUJPO PG UIFTF
&OUFSPDPDDVTBDUJWBUFE HFOFT JO SFTQPOTF UP & GBFDBMJT JOGFDUJPO * UFTUFE UIF SFRVJSFNFOU PG UIFTF
QBUIXBZT JO EFGFOTF BHBJOTU & GBFDBMJT * DPNQBSFE UIF TVSWJWBM PG UIFTF NVUBOUT PO & GBFDBMJT UP
UIBU PG XJMEUZQF / XPSNT UP QSPCF UIFJS SFMBUJWF TVTDFQUJCJMJUJFT PO & GBFDBMJT 8IJMF GTIS NV
UBOU XPSNT XFSF IZQFSTFOTJUJWF UP & GBFDBMJT JOGFDUJPO UIFZ XFSF OPU OFBSMZ BT DPNQSPNJTFE BT UIF
QNLNVUBOU 	'JHVSF 
 ĉF QNLGTIS EPVCMF NVUBOUT EJFE FWFO NPSF SBQJEMZ UIBO FJUIFS
UIF QNL BOE GTIS NVUBOUT XIJDI NBZ JOEJDBUF UIBU UIFTF HFOFT BDU JO BO BEEJUJWF GBTIJPO JO BO
& GBFDBMJT JOGFDUJPO SFHVMBUJOH JOEFQFOEFOU QBUIXBZT ĉJT BMTP BQQFBST UP CF UIF DBTF GPS UIF #"3
QBUIXBZ CBS NVUBOUT XFSF IZQFSTFOTJUJWF UP & GBFDBMJT JOGFDUJPO CVU MFTT TP UIBO QNL 	'JHVSF

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BMbi 1X 7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HBbX Si?Q;2MB+Biv b@
bvb Q7 Lk- TKF@R- 7b?`@R- M/ TKF@Rc7b?`@R MBKHb QM 1X 72+HBbX h?2 /Bz2`2M+2 #2ir22M i?2 HB72bTMb
Q7 rBH/@ivT2 Lk M/ 7b?`@R KmiMi Bb biiBbiB+HHv bB;MB}+Mi UT 4 .× −V- b `2 i?2 /Bz2`2M+2b BM
HB72bTM #2ir22M rBH/@ivT2 Lk M/ i?2 Qi?2` KmiMib UTI × −VX h?2 TKF@R KmiMi rb KQ`2
bmb+2TiB#H2 i?M i?2 7b?`@R KmiMi UT 4 .× −V- M/ i?2 TKF@Rc7b?`@R /Qm#H2 KmiMi rb KQ`2
bmb+2TiB#H2 i?M i?2 TKF@R KmiMi UTI × −VX

 )PXFWFS UIF EPVCMF NVUBOU CBSQNL XBT NPSF TVTDFQUJCMF UIBO FJUIFS TJOHMF NVUBOU
BOE JUT FĎFDU BQQFBSFE UP CF BEEJUJWF TVHHFTUJOH UIBU 1., BOE #"3 NBZ BDU JO JOEFQFOEFOU
QBUIXBZT UP NFEJBUF $ FMFHBOT JNNVOJUZ BHBJOTU & GBFDBMJT JOGFDUJPO
 1ŇĽŃŇ ĹŎńŃňŊŇĹ ŉŃ ļĹĵŉĿĽŀŀĹĸ &ńŋĻŉŅĹŅĹĹŌŊ ńŇŃŉĹķŉň $ ĻłĻĽķńŊ ĸŊŇĽłĻ ŀĽŋĹ
& ļķĻĹķłĿŊ ĽłĺĹķŉĽŃł
(JWFO UIF TJNJMBSJUJFT CFUXFFO UIF $ FMFHBOT IPTU SFTQPOTF UP & GBFDBMJT BOE & GBFDJVN JOGFDUJPO *
XPOEFSFE XIFUIFS UIJT SFTQPOTF XBT ESJWFO CZ UIF QFSDFQUJPO PG DBOPOJDBM .".1T BOE XIFUIFS
$ FMFHBOT NBZ CF SFDPHOJ[JOH TUSVDUVSBM NPUJGT DPOTFSWFE CFUXFFO UIF UXP FOUFSPDPDDBM TQFDJFT m
QFSIBQT FOUFSPDPDDBM QFQUJEPHMZDBO PS TPNF DIBSBDUFSJTUJD PG UIF FOUFSPDPDDBM DFMM XBMM m UIBU BMMPXT
$ FMFHBOT UP QFSDFJWF BOE UIFO NPVOU B EFGFOTF SFTQPOTF UP UIF QBUIPHFO
5P UFTU UIJT IZQPUIFTJT * VTFE UIF HFOF /BOP4USJOH $PEF4FU UP DPNQBSF UIF HFOF FYQSFTTJPO
QSPėMF PG / XJMEUZQF$ FMFHBOT GFE IFBULJMMFE & GBFDBMJT GPS  IPVST UP UIBU PG / XJMEUZQF$ FMF
HBOT GFE MJWF & GBFDBMJT 4VSQSJTJOHMZ * GPVOE UIF HFOF FYQSFTTJPO QSPėMFT PG UIFTF UXP TBNQMFT UP CF
FYUSFNFMZ TJNJMBS 	'JHVSF  UPQ QBOFM CPĨPN UXP SPXT
 * UIFO BTTFTTFE XIFUIFS UIF JOEVDUJPO

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(live E. faecalis) N2
E. faecalis (HK)
vs.
E. coli (HK)
N2
pmk−1
bar−1
bar−1;pmk−1
(live E. faecium) N2
E. faecium (HK)
vs.
E. coli (HK)
6B;m`2 jXR3, "Qi? ?2i@FBHH2/ M/ HBp2 1Mi2`Q+Q++mb BM/m+2 i?2 bK2 ;2M2b iQ  bBKBH` K;MB@
im/2X >2i@KT Q7 1Mi2`Q+Q++mb@+iBpi2/ ;2M2b BM Lk rBH/@ivT2 Q` BKKmM2 Ti?rv KmiMi rQ`Kb-
7i2` 3 ?Qm`b Q7 2tTQbm`2 iQ ?2i@FBHH2/ 1X 72+HBbX h?2 iQT TM2H `2T`2b2Mib rQ`Kb i?i ?p2 #22M
i`2i2/ rBi? ?2i@FBHH2/ 1X 72+HBbc i?2 #QiiQK TM2H `2T`2b2Mib rQ`Kb i?i ?p2 #22M i`2i2/ rBi?
?2i@FBHH2/ 1X 72+BmKX 6Q` +QKT`BbQM- BM/m+iBQM BM Lk rBH/@ivT2 rQ`Kb #v HBp2 1X 72+HBb Q` 1X 72+BmK
Bb b?QrM BM i?2 #QiiQK `Qr Q7 2+? TM2HX h?2 ?2i@KT `2~2+ib /i 7`QK k@j #BQHQ;B+H `2THB+i2b 7Q`
KmiMi MHvx2/X
PG UIFTF &OUFSPDPDDVTBDUJWBUFE HFOFT CZ IFBULJMMFE & GBFDBMJT XBT EFQFOEFOU VQPO UIF LOPXO JN
NVOF TJHOBMJOH QBUIXBZT QSFWJPVTMZ JEFOUJėFE UP SFHVMBUF UIF JOEVDUJPO PG UIFTF HFOFT PO MJWF & GBF
DBMJT *OEFFE UIJT BQQFBSFE UP CF UIF DBTF 	'JHVSF  UPQ QBOFM
 NVUBOUT EFėDJFOU JO 1.,
#"3 PS CPUI QBUIXBZT XFSF DPNQSPNJTFE JO UIF JOEVDUJPO PG UIFTF & GBFDBMJTBDUJWBUFE HFOFT
(JWFO UIJT ėOEJOH * OFYU UFTUFE XIFUIFS IFBULJMMFE & GBFDJVN DPVME BMTP FMJDJU UIF TBNF$ FMFHBOT
USBOTDSJQUJPOBM SFTQPOTF BT MJWF & GBFDJVN BOE JG TP XIFUIFS UIJT SFTQPOTF XBT BMTP EFQFOEFOU VQPO
QSFWJPVTMZ JEFOUJėFE JNNVOF QBUIXBZT 6TJOH FYQSFTTJPO QSPėMJOH PG XJMEUZQF / XPSNT BMPOH

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2+HBbX GB72bTM Q7 Lk M/ TKF@
R rQ`Kb bi2`BHBx2/ rBi? +/+@k8XR _LB QM ?2i@FBHH2/ 1X 72+HBbX >2i@FBHH2/ 1X 72+HBb /Q2b MQi z2+i
i?2 HB72bTM Q7 2Bi?2` Lk Q` TKF@R KmiMibX h?2 /Bz2`2M+2 BM HB72bTM #2ir22M i?2 rBH/@ivT2 Lk M/
TKF@R KmiMi Bb MQi biiBbiB+HHv bB;MB}+Mi UT 4 .VX
XJUI UIF QNL CBS PS QNLCBS EPVCMF NVUBOU JU XBT OPUFE UIBU BěFS  IPVST IFBULJMMFE
& GBFDJVN XBT BMTP BCMF UP JOEVDF UIF TBNF SFTQPOTF UIBU MJWF & GBFDJVN EJE 	'JHVSF  CPĨPN
UXP SPXT
 BOE UIBU SFNPWBM PG FJUIFS #"3 1., PS CPUI QBUIXBZT BCSPHBUFE UIF JOEVDUJPO
PG UIFTF &OUFSPDPDDVTBDUJWBUFE HFOFT CZ IFBULJMMFE & GBFDJVN 5PHFUIFS UIFTF EBUB DPOėSN UIBU
$ FMFHBOT JOEFFE SFTQPOET USBOTDSJQUJPOBMMZ UP UIF IFBULJMMFE BOE MJWF &OUFSPDPDDVT TBNQMFT JO B WFSZ
TJNJMBS NBOOFS BOE UIBU GVMM JOEVDUJPO PG UIFTF &OUFSPDPDDVTBDUJWBUFE HFOFT BSF EFQFOEFOU VQPO
LOPXO JNNVOF QBUIXBZT GPS& GBFDBMJT BOE& GBFDJVN IFBULJMMFE PS MJWFĉFTF SFTVMUT BMTP JNQMZ UIBU
UIF QFSDFQUJPO PG BOE SFTQPOTF UP &OUFSPDPDDVT JT NFEJBUFE CZ IFBUTUBCMF NPJFUJFT PS DPNQPOFOUT
PG & GBFDBMJT BOE & GBFDJVN
*NQPSUBOUMZ IFBULJMMFE& GBFDBMJTEJEOPU LJMM FJUIFSXJMEUZQF/PS QNLNVUBOUXPSNT 	'JHVSF

 BEEJUJPOBMMZ IFBULJMMFE & GBFDBMJT EPFT OPU BMUFS EFGFDBUJPO QIZTJPMPHZ 	'JHVSF 
 *U XJMM CF
VTFGVM JO UIF GVUVSF UP EFUFSNJOF XIFUIFS IFBULJMMFE & GBFDJVN JT BMTP OPU QBUIPHFOJD UP FJUIFS XJME
UZQF / PS QNLNVUBOU XPSNT
#FDBVTF IFBULJMMFE& GBFDBMJT JT OPU QBUIPHFOJD CVU JOEVDFT UIF TBNF USBOTDSJQUJPOBM SFTQPOTF UIBU
MJWF& GBFDBMJT JOEVDFT * SFBTPOFE UIBU BOIPVSQSFFYQPTVSFPG$ FMFHBOTXPSNT UP FJUIFS IFBULJMMFE
& GBFDBMJT PS & GBFDJVN NBZ SFOEFS XPSNT NPSF SFTJTUBOU XIFO TVCTFRVFOUMZ DIBMMFOHFE CZ B MBUFS

MJWF & GBFDBMJT JOGFDUJPO 5P UFTU UIJT IZQPUIFTJT GFSGFN ZPVOH BEVMU$ FMFHBOTXFSF FYQPTFE GPS
 IPVST UP IFBULJMMFE & DPMJ & GBFDBMJT PS & GBFDJVN PS UP MJWF & GBFDBMJT PS & GBFDJVN BěFS XIJDI
UIFTF iQSFDPOEJUJPOFEu XPSNT XFSF USBOTGFSSFE UP B MBXO PG MJWF & GBFDBMJT 	'JHVSF 
 * GPVOE
UIBU PG UIF DPOEJUJPOT UFTUFE QSFDPOEJUJPOJOH PG $ FMFHBOT XJUI IFBULJMMFE & GBFDBMJT BĎPSEFE UIF
HSFBUFTU JODSFBTF JO SFTJTUBODF UP & GBFDBMJT 	NFBO MJGFTQBO PG  EBZT XJUI IFBULJMMFE & GBFDBMJT
USFBUNFOU WT  EBZT PG DPOUJOVPVT MJWF & GBFDBMJT USFBUNFOU QWBMVF  
 1SFUSFBUNFOU XJUI
IFBULJMMFE& GBFDJVN BMTP BQQFBSFE UP SFOEFS$ FMFHBOTNPSF SFTJTUBOU UP TPNF FYUFOU 	NFBO MJGFTQBO
PG  EBZT QWBMVF  
 UIPVHI UIJT EJĎFSFODFXBT OPU TUBUJTUJDBMMZ TJHOJėDBOU 0OF FYQMBOBUJPO
GPS IFBULJMMFE & GBFDJVN BOE IFBULJMMFE & GBFDBMJT IBWJOH EJĎFSFOUJBM QSFDPOEJUJPOJOH BCJMJUJFT NBZ
CF EVF UP UIF EJĎFSFOU HFOFT UIBU UIFZ BDUJWBUF JO $ FMFHBOT OPU BMM PG XIJDI BSF SFQSFTFOUFE JO UIF
/BOP4USJOH $PEF4FU VTFE JO UIFTF FYQFSJNFOUT 0OF QBSUJDVMBS QPJOU PG OPUF JT UIBU MJWF & GBFDJVN
EJE OPU PĎFS BOZ TJHOJėDBOU SFTJTUBODF UP TVCTFRVFOU& GBFDBMJT JOGFDUJPO QFSIBQT CFDBVTF& GBFDJVN
XIJMF OPU BĎFDUJOH $ FMFHBOT MJGFTQBO NBZ BMTP CF TMJHIUMZ QBUIPHFOJD UP $ FMFHBOT BOE UIVT QSF
USFBUNFOUXJUI MJWF& GBFDJVNNBZEPNPSF EBNBHF UP UIFXPSNT UIBO QSFUSFBUNFOUXJUI IFBULJMMFE
& GBFDJVN 5PHFUIFS UIFTF EBUB EFNPOTUSBUF UIBU$ FMFHBOT DBO CF QSJNFECZ IFBULJMMFE&OUFSPDPDDVT
UP JOEVDF B QSPUFDUJWF EFGFOTF SFTQPOTF UIBU SFOEFST$ FMFHBOTNPSF SFTJTUBOU UP TVCTFRVFOU JOGFDUJPO
XJUI MJWF & GBFDBMJT
 %ĽňķŊňňĽŃł
&OUFSPDPDDVT JT POF PG UIF NPTU DPNNPO OPTPDPNJBM QBUIPHFOT XJUI UIF NBKPSJUZ PG IVNBO FO
UFSPDPDDBM JOGFDUJPOT CFJOH DBVTFE CZ & GBFDBMJT "T TVDI VOEFSTUBOEJOH UIF SFMBUJPOTIJQ CFUXFFO
& GBFDBMJT WJSVMFODF NFDIBOJTNT BOE UIF IPTU SFTQPOTF XJMM IFMQ HFOFSBUF BO JOUFHSBUFE WJFX PG FO
UFSPDPDDBM QBUIPHFOFTJT 5P HBJO GVSUIFS JOTJHIU JOUP UIFTF IPTUQBUIPHFO JOUFSBDUJPOT * VTFE UIF
& GBFDBMJT JOGFDUJPO NPEFM PG$ FMFHBOT XIJDI IBE CFFO QSFWJPVTMZ TIPXO UP DBVTF JOUFTUJOBM EJTUFO
UJPO GPMMPXFE CZ IPTU MFUIBMJUZ

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T`2@i`2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i@FBHH2/ 1X 72+HBb b +QKT`2/ iQ ?2i@FBHH2/ 1X +QHB rb Q7 #Q`/2`HBM2 biiBbiB@
+H bB;MB}+M+2 UT 4 .Vc i?2 /Bz2`2M+2 #2ir22M i?2 HB72bTMb Q7 rQ`Kb T`2@i`2i2/ rBi? ?2i@FBHH2/
1X 72+BmK p2`bmb ?2i@FBHH2/ 1X +QHB rb MQi biiBbiB+HHv bB;MB}+Mi UT 4 .VX
 & ļķĻĹķłĿŊ ŋĽŇŊŀĹłķĹ Ľł $ ĻłĻĽķńŊ
6MUSBTUSVDUVSBM JNBHJOH XBT VTFE BT B XBZ UP FYQMPSF UIF IPTU DFMMVMBS QSPDFTTFT EJTSVQUFE EVSJOH
& GBFDBMJT JOGFDUJPO BOE TIPXFE UIBU BMUIPVHI& GBFDBMJT LJMMT$ FMFHBOT JU BQQFBST UP EP TP JOTJEJPVTMZ
BT OP PCWJPVT IPTU EBNBHF PS NPSQIPMPHJDBM DIBOHFT DPVME CF PCTFSWFE CZ FMFDUSPO NJDSPTDPQZ
PUIFS UIBO TPNF EFIJTDFODF PG UIF UFSNJOBM XFC GSPN UIF MVNJOBM NFNCSBOF FWFO MBUF JO JOGFDUJPO
8JUI UIJT POF XPVME TVTQFDU UIBU UIBU UIF WJSVMFODF NFDIBOJTNT CZ XIJDI & GBFDBMJT LJMMT $ FMFHBOT
BSF TVCTUBOUJBMMZ EJĎFSFOU GSPN UIBU PG QSFWJPVTMZ EFTDSJCFENJDSPCJBM JOGFDUJPOT JO$ FMFHBOT OBNFMZ
1 BFSVHJOPTB BOE 4 BVSFVT 8IJMF CPUI QBUIPHFOT DBVTF HSPTT JOUFTUJOBM EJTUFOUJPO JO UIF XPSN
NJDSPTDPQJDBMMZ 1 BFSVHJOPTB JOGFDUJPO XBT BTTPDJBUFE XJUI BDDVNVMBUJPO PG FYUSBDFMMVMBS NBUFSJBM
JOUSBDFMMVMBS JOWBTJPO PVUFS NFNCSBOF WFTJDMFT BOE BCOPSNBM BVUPQIBHZ BOE 4 BVSFVT JOGFDUJPO
XBT BTTPDJBUFE XJUI BOBM EFGPSNBUJPO FOUFSPDZUF FĎBDFNFOU BOE DFMM MZTJT ĉJT DPSSFMBUFE XJUI UIF
ėOEJOH UIBU UIF UISFF QBUIPHFOT BDUJWBUF EJĎFSFOU JNNVOF QBUIXBZT JO $ FMFHBOT
1SJPS TUVEJFT PO IPTUQBUIPHFO JOUFSBDUJPOT CFUXFFO &OUFSPDPDDVT BOE$ FMFHBOT JNQMJDBUFE B SPMF
GPS NBOZ EJĎFSFOU FOUFSPDPDDBM WJSVMFODF GBDUPST JO QBUIPHFOFTJT ĉF 'TS RVPSVN TFOTJOH SFHVMPO

IBE CFFO JNQMJDBUFE JO WJSVMFODF BT UIF & GBFDBMJT GTS# NVUBOU IBE CFFO TIPXO UP CF BĨFOVBUFE JO
WJSVMFODF JO UIF$ FMFHBOT JOGFDUJPONPEFM " OVNCFS PG UPYJDNFEJBUPST QSPEVDFE CZ& GBFDBMJT IBWF
BMTP CFFO UIPVHIU UP DPOUSJCVUF UP QBUIPHFOFTJT JO $ FMFHBOT & GBFDBMJTNVUBOUT JO UIF FYUSBDFMMVMBS
TFSJOF QSPUFBTF 4QS& UIF TFDSFUFE MZUJD UPYJO DZUPMZTJO BOE UIF QIFSPNPOFSFTQPOTJWF BHHSFHBUJPO
TVCTUBODF QSPUFJO BMM EJTQMBZ BĨFOVBUFE WJSVMFODF JO UIF JOGFDUJPO PG $ FMFHBOT ĉF SFTVMUT XJUI
OPOIFNPMZUJD BOE IZQFSIFNPMZUJD TUSBJOT PG & GBFDBMJT EFNPOTUSBUF UIBU FOUFSPDPDDBM DZUPMZTJO
NBZ IBWF B UBSHFU JO $ FMFHBOT BT PWFSFYQSFTTJPO PG DZUPMZTJO FOIBODFE & GBFDBMJT LJMMJOH PG $ FMF
HBOT XIFSFBT UIF BCTFODF PG IFNPMZUJD BDUJWJUZ TMJHIUMZ EFDSFBTFE LJMMJOH 'VUVSF XPSL UISPVHI CJP
DIFNJDBM PS HFOFUJD NFBOT XJMM CF OFDFTTBSZ UP JEFOUJGZ UIF FOEPHFOPVT IPTU UBSHFU PG FOUFSPDPDDBM
DZUPMZTJO
*U JT JNQPSUBOU UP OPUF UIBU OP NVUBOU PS TUSBJO PG & GBFDBMJT IBT CFFO JEFOUJėFE UIBU JT DPNQMFUFMZ
OPOQBUIPHFOJD JO UIF$ FMFHBOT JOGFDUJPONPEFM 5SJWJBM FYQMBOBUJPOT GPS UIJT JODMVEF UIF QPTTJCJMJUZ
UIBU UIJT JT BO JOEJDBUJPO PG UIF EJđDVMUJFT PG HFOFUJD NBOJQVMBUJPO PG (SBNQPTJUJWF CBDUFSJB FTQF
DJBMMZ UIF &OUFSPDPDDJ BOE UIBU GVSUIFS UFTUJOH XJMM CF SFRVJSFE UP JEFOUJGZ OPOQBUIPHFOJD & GBFDBMJT
TUSBJOT BOE NVUBOUT "MUFSOBUJWFMZ JU NBZ BMTP TVHHFTU UIBU & GBFDBMJT DPPSEJOBUFT B MBSHF OVNCFS PG
JOEFQFOEFOUMZBDUJOH WJSVMFODF GBDUPST UP NFEJBUF QBUIPHFOJDJUZ JO $ FMFHBOT PS UIBU FOUFSPDPDDBM
WJSVMFODF NFDIBOJTNT BU QMBZ JO UIF $ FMFHBOT JOGFDUJPO NPEFM BSF TVCTUBOUJBMMZ EJĎFSFOU GSPN XIBU
IBT BMSFBEZ CFFO FYQMPSFE JO NBNNBMJBO NPEFMT
ĉF MBĨFS FYQMBOBUJPO JT QBSUJDVMBSMZ JOUFSFTUJOH TVQQPSUFE CZ DPNQBSJTPO PG UIF WJSVMFODF PG UIF
PSBM & GBFDBMJT JTPMBUF 0(3' B TUSBJO EFWPJE PG NBOZ QBUIPHFOJDJUZSFMBUFE HFOFT JO NBNNBMT BOE
DPOTJEFSFE SBUIFS BWJSVMFOU JO IVNBOT UP 7 B WBODPNZDJOSFTJTUBOU WJSVMFOU & GBFDBMJT TUSBJO PG
XIJDI  PG UIF HFOPNF DPOUBJOTNPCJMF FMFNFOUT JODMVEJOH B QBUIPHFOJDJUZBTTPDJBUFE JTMBOE *O
UIF $ FMFHBOT JOGFDUJPO NPEFM UIFTF UXP TUSBJOT IBWF DPNQBSBCMF WJSVMFODF FWFO UIPVHI 0(3'
JT CFMJFWFE UP MBDL NBOZ HFOFT UIPVHIU UP CF SFRVJSFE GPS WJSVMFODF JO IVNBOT 0OF FYQMBOBUJPO JT
UIBU UIF HFOFT SFRVJSFE GPS WJSVMFODF JO IVNBOT BSF OPU OFDFTTBSZ UP SFOEFS & GBFDBMJT QBUIPHFOJD JO
$ FMFHBOT BOE UIBU GBDUPST BOE QBUIXBZT GVOEBNFOUBM UP & GBFDBMJT CJPMPHZ BOE JOIFSFOU UP UIF DPSF

& GBFDBMJT HFOPNF BSF XIBU BSF USVMZ JNQPSUBOU JO & GBFDBMJT QBUIPHFOJDJUZ PG $ FMFHBOT *O BOBMP
HPVT CBDUFSJBM JOGFDUJPO NPEFMT PG $ FMFHBOT TVDI BT 1 BFSVHJOPTB UIFSF BSF B OVNCFS PG NVUBOUT
	FH HBD"NVUBOUT HBD" FODPEFT B IJHIMZ DPOTFSWFE SFTQPOTF SFHVMBUPS JO (SBNOFHBUJWF CBDUFSJB
UIBU JT SFRVJSFE GPS UIF QSPEVDUJPO PG FYPFO[ZNFT BOE TFDPOEBSZ NFUBCPMJUFT JO 1 BFSVHJOPTB
 BOE
OBUVSBMMZPDDVSSJOH TUSBJOT 	FH 1",
 UIBU EJTQMBZ BĨFOVBUFE WJSVMFODF *O UIF & GBFDBMJT JOGFDUJPO
NPEFM PG $ FMFHBOT IPXFWFS OP TVDI HBD" PS 1",FRVJWBMFOU & GBFDBMJT TUSBJO IBT CFFO JEFOUJėFE
 %ŃĹň & ļķĻĹķłĿŊ ķĵŊňĹ ińĵŇĵŀŏŉĽķ ĽŀĹŊňu Ńĺ ŉļĹ łĹŁĵŉŃĸĹ 
#FDBVTF& GBFDBMJTIBECFFO TIPXO UPEJTUFOE UIF$ FMFHBOT JOUFTUJOF QBDLJOH UIF HVU UP JUTNBYJNVN
DBQBDJUZ PG  CBDUFSJB QFS XPSN JO MFTT UIBO  IPVST * FYQMPSFE XIFUIFS JOGFDUJPO XJUI & GBFDBMJT
JNQBJSFE UIF VTVBMMZ TUBCMF EFGFDBUJPO SIZUIN JO $ FMFHBOT BT UIJT NBZ CF POF DPOUSJCVUJOH GBDUPS
UP CBDUFSJBM BDDVNVMBUJPO JO UIF JOUFTUJOF BOE B QPTTJCMF DBVTF PG MFUIBMJUZ * XPOEFSFE XIFUIFS UIF
PCTFSWFE EJĎFSFODFT JO EFGFDUJWF EFGFDBUJPO JO$ FMFHBOTXFSF B DBVTF PS DPOTFRVFODF PG LJMMJOH 0OF
NJHIU FYQFDU UIBU JG B EFDSFBTF JO EFGFDBUJPO JT B NBKPS DBVTF PG EFBUI UIFO QNL NVUBOUT XIJDI
BSF IZQFSTVTDFQUJCMF UP & GBFDBMJT LJMMJOH TIPVME BMTP TIPX JODSFBTFE EFGFDBUJPO UJNFT BMUFSOBUJWFMZ
JG EFGFDBUJPO JT TJNQMZ B DPOTFRVFODF PG UIF JOGFDUJPO POF NBZ PS NBZ OPU TFF MFOHUIFOFE EFGFDB
UJPO DZDMF MFOHUIT JO UIF QNL NVUBOU ĉF EBUB EFNPOTUSBUJOH UIBU QNL NVUBOUT JOGFDUFE XJUI
& GBFDJVN FYIJCJU HSFBUFS EFGFDBUJPO EFGFDUT UIBOXJMEUZQF/XPSNT JNQMJFT B DPSSFMBUJPO CFUXFFO
B TVDDFTTGVM JOGFDUJPO BOE DIBOHFT JO EFGFDBUJPO 5P UFTU XIFUIFS UIF JNQBJSNFOU PG EFGFDBUJPO QFS
TF BĎFDUT QBUIPHFO TVTDFQUJCJMJUZ JU XJMM CF XPSUI UFTUJOH B QBOFM PG EFGFDBUJPO NVUBOUT GPS UIFJS TFO
TJUJWJUJFT UP JOGFDUJPO XJUI &OUFSPDPDDVT
*UXBT FYUSFNFMZ JOUSJHVJOH UIBU& GBFDBMJT JOEVDFT DPOTUJQBUJPO JO$ FMFHBOT BT UIFOBUVSBM QBUIPHFO
. OFNBUPQIJMVN JT BMTP LOPXO UP DBVTF UIJT UIVT DPOTUJQBUJPO NBZ CF B OBUVSBM QIZTJPMPHJDBM
SFTQPOTF PG $ FMFHBOT GPMMPXJOH JOGFDUJPO XJUI QBSUJDVMBS WJSVMFOU CBDUFSJB 'VSUIFSNPSF . OF
NBUPQIJMVN FTUBCMJTIFT B TQFDJėD SFDUBM JOGFDUJPO CZ BEIFSJOH ėSNMZ UP UIF $ FMFHBOT DVUJDMF XIJDI
JO UVSO DBVTFT B MPDBMJ[FE TXFMMJOH SFTQPOTF JO UIF IPTU ĉJT iEFGPSNFE BOBM SFHJPOu QIFOPUZQF XBT

SFDPHOJ[FE UP CF UIF SFTVMU PG B QSPUFDUJWF BDUJWBUJPO PG UIF .1, &3, ."1, DBTDBEF JO UIF SF
HJPOǮǱǵ *U XJMM CF XPSUI MPPLJOH DMPTFMZ CZ NJDSPTDPQZ UP TFF XIFUIFS B TJNJMBS iUBJM TXFMMJOHu DBO
CF PCTFSWFE JO & GBFDBMJTJOGFDUFE XPSNT BOE EFUFSNJOJOH XIFUIFS .1, JT JOWPMWFE JO $ FMFHBOT
JNNVOJUZ BHBJOTU & GBFDBMJT
ĉF $ FMFHBOT EFGFDBUJPO NPUPS QSPHSBN IBT CFFO XFMM XPSLFE PVU GSPN B QIZTJPMPHJDBM BT XFMM
BT HFOFUJD TUBOEQPJOU .VUBOUT JTPMBUFE GPS EFGFDUJWF EFGFDBUJPO QIFOPUZQFT BSF BMTP TFWFSFMZ DPOTUJ
QBUFE TMPX UP NBUVSF BOE BSF PG TNBMM TJ[F m BMM PG XIJDI TVHHFTU UIBU UIFTF XPSNT BSF OPU SFDFJWJOH
BEFRVBUF OVUSJUJPO EFTQJUF FBUJOHǲ 'VSUIFSNPSF NBOZ PG UIFNVUBOUT UIBU FYIJCJUFE BMUFSFE FOUFSJD
NVTDMF DPOUSBDUJPO BMTP TIPXFE BMUFSFE FHHMBZJOH NVTDMF DPOUSBDUJPO QIFOPUZQFTǲǵǸǲǶ BT B SFTVMU
UIFTF EFGFDBUJPOEFGFDUJWFNVUBOUT XFSF BMTP VOBCMF UP MBZ FHHT FWFO JO SFTQPOTF UP FYDJUBUPSZ USBOT
NJĨFST UIPVHIU UP BDU EJSFDUMZ PO UIF FHHMBZJOH NVTDMF ĉFTF UXP QIFOPUZQFT m TMPX NBUVSBUJPO
BOE EFGFDUJWF FHHMBZJOH m QJRVFENZ BĨFOUJPO BT & GBFDBMJTJOGFDUFE XPSNT BSF BMTP TMPX UPNBUVSF
TDSBXOZ BOE TLJOOZ BOE EFGFDUJWF JO FHHMBZJOH ĉJT MBTU QPJOU JO QBSUJDVMBS IBE JOJUJBMMZ DPNQMJ
DBUFE UIF TDPSJOH PG& GBFDBMJT QBUIPHFOJDJUZ BTTBZT JU XBT PCTFSWFE UIBU& GBFDBMJTJOGFDUFE$ FMFHBOT
XFSF VOBCMF UP SFMFBTF UIFJS FHHT UP UIF QPJOUXIFSF UIF FHHTNBUVSFE JOTJEF UIFXPSNT IBUDIFE BOE
VMUJNBUFMZ LJMMFE UIF IFSNBQISPEJUFNPUIFSXPSNm B QIFOPNFOPO DBMMFE iCBHHJOHu 5PPCWJBUF UIJT
DPOGPVOEJOH GBDUPS JO PVS QBUIPHFOJDJUZ BTTBZT XPSNT IBWF UP CF SFOEFSFE TUFSJMF FJUIFS UISPVHI B
UFNQFSBUVSFTFOTJUJWF HFOFUJD NVUBUJPO PS UISPVHI GFFEJOH XJUI B TUFSJMJ[JOH 3/"J DMPOF CFGPSF UIF
BTTBZ *U JT JOUSJHVJOH UP TQFDVMBUF UIBU UIF QSFTFODF PG B GVODUJPOBM EFGFDU JO UIF EFGFDBUJPONPUPS QSP
HSBN NBZ FYQMBJO PUIFS QIZTJPMPHJDBM FĎFDUT PG UIF & GBFDBMJT JOGFDUJPO PG $ FMFHBOT UIBU IBWF CFFO
QSFWJPVTMZ PCTFSWFE
ĉF QIZTJPMPHJDBM QIFOPNFOPO PG EFGFDBUJPO JNQBJSNFOU JO $ FMFHBOT JOGFDUFE XJUI & GBFDBMJT
JT SFNJOJTDFOU PG B DMJOJDBM DPOEJUJPO JO IVNBOT DBMMFE QBSBMZUJD JMFVT DIBSBDUFSJ[FE CZ UIF PCTUSVD
UJPO PG UIF JOUFTUJOF EVF UP QBSBMZTJT PG UIF JOUFTUJOBM NVTDMFTǮǮǮǸǮǮǰ *O QBUJFOUT XJUI JMFVT JOBDUJWJUZ
PG UIF JOUFTUJOBM NVTDMFT DBO QSFWFOU UIF QBTTBHF PG GPPE MFBEJOH UP B CMPDLBHF PG UIF JOUFTUJOF BT
XFMM BT DPOTUJQBUJPO BOE BCEPNJOBM EJTUFOUJPO *MFVT DBO CF DBVTFE CZ B OVNCFS PG GBDUPST CVU JU

IBT CFFO XFMM EPDVNFOUFE UIBU OPYJPVT TUJNVMBUJPO GSPN UIF MVNFO CZ FJUIFS NJDSPCFT PS DIFNJ
DBMT DBO BMUFS JOUFTUJOBM NPUJMJUZ /PUBCMZ QBSBMZUJD JMFVT DBO PDDVS FWFO JO UIF BCTFODF PG BOZ NBKPS
TUSVDUVSBM BCOPSNBMJUZ JO UIF JOUFTUJOF B ėOEJOH UIBU DBO CF BQQMJFE UP PVS TUVEZ BT * IBWF CFFO VO
BCMF UP PCTFSWF PCWJPVT TUSVDUVSBM EBNBHF PG UIF IPTU JO & GBFDBMJTJOGFDUFE $ FMFHBOT *O TUVEJFT
JO NBNNBMJBO NPEFMT JU SFNBJOT UP CF EFUFSNJOFE IPX JOGFDUJPO PS JOKVSZ JOJUJBUFE JO UIF HVU BM
UFST GVODUJPO PS TUSVDUVSF JO UIF EFFQFS OFVSPNVTDVMBS MBZFST UIPVHI UIFSF BSF BMSFBEZ JOEJDBUJPOT
UIBU JOĚBNNBUJPO DBO DIBOHF TFOTPSZNPUPS GVODUJPOT JO UIF HBTUSPJOUFTUJOBM USBDU JOJUJBUJOH B WJP
MFOU SFTQPOTF JO BO BĨFNQU UP FMJNJOBUF UIF OPYJPVT BHFOU GSPN UIF JOUFTUJOBM MVNFOǶǲ /FWFSUIFMFTT
UIFSF BSF HSPXJOH JOEJDBUJPOT PG B MJOL CFUXFFO UIF IPTU JNNVOF SFTQPOTF BOE JUT BCJMJUZ UPNPEVMBUF
HBTUSPJOUFTUJOBM NPUJMJUZ
*T UIF QIFOPNFOPOPCTFSWFE JO UIJT TUVEZ USVMZ BO iJMFVTu PG UIFXPSN *MFVT JNQMJFT UIF DFTTBUJPO
PG QFSJTUBMTJT PG XIJDI JU UVSOT PVU $ FMFHBOT JT DBQBCMF UIPVHI JO B EJĎFSFOU DPOUFYU UIBO GSPN UIBU
PG NBNNBMT "T $ FMFHBOT GFFET PO CBDUFSJB B OFVSPNVTDVMBS QVNQ JO UIF QIBSZOY DBQUVSFT GPPE
QBSUJDMFT BOE USBOTQPSUT JU CBDL UP UIF JOUFTUJOF VTJOH UXPNPUJPOT QVNQJOH BOE JTUINVT QFSJTUBMTJTǳǸ
ǯǭǭ 1VNQJOH JT UIF CFĨFS VOEFSTUPPE PG UIF UXP BDUJPOT m B DZDMF PG DPOUSBDUJPO BOE SFMBYBUJPO
UIBU TVDLT JO B TMVSSZ PG TVTQFOEFE QBSUJDMFT JO MJRVJE BOE UIFO FYQFMT UIF MJRVJE UP USBQ POMZ UIF
QBSUJDMFT *TUINVT QFSJTUBMTJT IPXFWFS JT B QPTUFSJPSNPWJOH QFSJTUBMUJD DPOUSBDUJPO PG UIF NVTDMFT
JO UIF QPTUFSJPS IBMG PG UIF JTUINVT XIJDI DBSSJFT GPPE BDDVNVMBUFE JO UIF BOUFSJPS PG UIF JTUINVT
CBDL UP UIF UFSNJOBM CVMC 1VNQJOH BOE JTUINVT QFSJTUBMTJT NVTU CF DPPSEJOBUFE BQQSPQSJBUFMZ UP
NPWF UIF GPPE QBSUJDMFT JOUP UIF JOUFTUJOFǯǭǭ *U NBZ CF XPSUIXIJMF FYQMPSJOH XIFUIFS UIF iJMFVTu JO
& GBFDBMJTJOGFDUFE XPSNT PDDVST JO UIF WFSZ BOUFSJPS PG UIF XPSN JF JO UIF JTUINVT
8IBU FYBDUMZ BCPVU UIF & GBFDBMJT JOGFDUJPO JT DBVTJOH UIF EFGFDBUJPO EFGFDU JO $ FMFHBOT 0OF
QPTTJCJMJUZ JT UIBU & GBFDBMJT QSPEVDFT B IFBUMBCJMF UPYJO UIBU EFDSFBTFT JOUFTUJOBM NPCJMJUZ & GBFDBMJT
NBZ BMTP JOEJSFDUMZ JOEVDF JOUFTUJOBM TUBTJT TPNF DIBSBDUFSJTUJDT PG UIF IPTU JOUFTUJOBM FQJUIFMJBM DFMM
NBZ CF BMUFSFE JO UIF JOGFDUJPO QSPDFTT FJUIFS CZ UIF CBDUFSJB UIFNTFMWFT PS CZ UIF IPTU EFGFOTF SF
TQPOTF QFSUVSCJOH OFVSPNVTDVMBS GVODUJPOT *U JT QPTTJCMF UIBU %".1T PS IPTU TJHOBMJOH NPMFDVMFT

QSPEVDFE JO SFTQPOTF UP & GBFDBMJT BMUFS OFVSPNVTDVMBS GVODUJPOT "O BEEJUJPOBM SFBTPO GPS UIF JN
QBJSNFOU PG IPTU EFGFDBUJPO NBZ CF EJSFDUMZ SFMBUFE UP JOUFTUJOBM EJTUFOTJPO & GBFDBMJTNBZ CF DBVT
JOH EJTUFOUJPO BMM UISPVHIPVU UIF JOUFTUJOF JODMVEJOH UIF WFSZ QPTUFSJPS JOUFTUJOBM DFMMT UIBU DBVTFT
SFDUBM TXFMMJOH #FDBVTF UIFTF DFMMT JOJUJBUF UIF NVTDMF DPOUSBDUJPOT PG UIF EFGFDBUJPO DZDMF DFMMVMBS
EBNBHF TFWFSF NPSQIPMPHJDBM QFSUVSCBUJPO PS JNQBJSNFOU JO UIFJS GVODUJPO NBZ SFTVMU JO JSSFHVMBS
EFGFDBUJPO 'JOBMMZ HJWFO UIF IJHI EFHSFF PG EJTUFOUJPO JO UIF $ FMFHBOT JOUFTUJOF EVSJOH & GBFDBMJT
JOGFDUJPO UIF CPEZ XBMM NVTDMFT UIFNTFMWFT NBZ CF IJHIMZ QFSUVSCFE BOE UIVT UIFJS GVODUJPO NBZ
CF BMUFSFE BT XFMM "T B SFTVMU EJTUFOTJPO NBZ FYBDFSCBUF JMFVT
 4ĽŁĽŀĵŇĽŉĽĹň ĶĹŉŌĹĹł ŉļĹ & ļķĻĹķłĿŊ ĽłĺĹķŉĽŃł ĻĹłĹ ňĽĻłĵŉŊŇĹ ĵłĸ ŃŉļĹŇ ĽłĺĹķ
ŉĽŃł ĻĹłĹ ňĽĻłĵŉŊŇĹň
ĉJT TUVEZ GPS UIF ėSTU UJNF JEFOUJėFT UIF $ FMFHBOT HFOFT UIBU BSF EJĎFSFOUJBMMZ SFHVMBUFE VQPO JO
GFDUJPO XJUI& GBFDBMJT & GBFDJVN BOE# TVCUJMJT ĉF USBOTDSJQUJPOBM SFTQPOTF PG$ FMFHBOT UP WBSJPVT
NJDSPCJBM JOGFDUJPOT IBT CFFO JOWFTUJHBUFE JODMVEJOH (SBNQPTJUJWF CBDUFSJBM JOGFDUJPOT MJLF 4 BV
SFVT XIJDI JOGFDUT UIF JOUFTUJOF BOPUIFS (SBNQPTJUJWF CBDUFSJBM QBUIPHFO. OFNBUPQIJMVN XIJDI
BEIFSFT UP UIF$ FMFHBOT BOVT BOE DBVTFT SFDUBM TXFMMJOH B(SBNOFHBUJWF CBDUFSJBM QBUIPHFO1 BFSVH
JOPTB BOE UIF GVOHBM QBUIPHFO$ BMCJDBOT XIJDI VQPO JOHFTUJPO DPMPOJ[FT BOE QJFSDFT UISPVHI UIF
JOUFTUJOF ĉF PWFSMBQ JO UIF USBOTDSJQUJPOBM SFTQPOTF UP UIFTF QBUIPHFOT CZ $ FMFHBOT NBZ SFĚFDU
TIBSFE FMFNFOUT PG B EFGFOTF SFTQPOTF BHBJOTU FBDI PG UIFTF QBUIPHFOT
$FSUBJOMZ UIF PWFSMBQ CFUXFFO UIF & GBFDBMJT JOGFDUJPO HFOF TJHOBUVSF BOE 4 BVSFVT JOGFDUJPO HFOF
TJHOBUVSF JT MBSHFS UIBO UIBU PCTFSWFE CFUXFFO & GBFDBMJT BOE 1 BFSVHJOPTB PS $ BMCJDBOT TVHHFTUJOH
UIBU$ FMFHBOTNBZ SFDPHOJ[F BOE SFTQPOE USBOTDSJQUJPOBMMZ UP TPNF GBDFUT PG(SBNQPTJUJWF CBDUFSJB
*U JT UFNQUJOH UP UIJOL UIBU UIJT (SBNQPTJUJWF SFMBUFE JOGFDUJPO HFOF TJHOBUVSF JT EJSFDUFE JO SFTQPOTF
UP UIF DFMM XBMM EJĎFSFODFT CFUXFFO (SBNQPTJUJWFT BOE (SBNOFHBUJWFT 	.".1T UIBU BSF EJĎFS
FOU CFUXFFO UIFTF UXP HSPVQT PG CBDUFSJB
 CVU GVSUIFS DIBSBDUFSJ[BUJPO PG $ FMFHBOT JOGFDUJPOT XJUI
(SBNQPTJUJWF BOE (SBNOFHBUJWF QBUIPHFOT XJMM CF OFFEFE CFGPSF UIJT DBO CF DPODMVEFE BT UIFSF

BSF DPVOUMFTT PUIFS EJĎFSFODFT CFUXFFO(SBNOFHBUJWFT BOE QPTJUJWFT UIBU DBO FYQMBJO UIJT HFOF TJH
OBUVSF EJĎFSFODF FRVBMMZXFMM 	FH WJSVMFODF GBDUPST VTFEEJĎFSFOUJBMMZ CZ UIFTF PSHBOJTNT
 *U JT FWFO
QPTTJCMF UIBU XPSNT NBZ CF TPNFXIBU CMJOE UP .".1T QFSIBQT UP XPSNT CBDUFSJB BSF NBJOMZ B
GPPE TPVSDF BOE UIFZ XJMM TFDSFUF JOUP UIF MVNFOXIBUFWFS CFTU EJHFTUT UIFJS GPPE 	JF B TQFDJBM CMFOE
PG BOUJNJDSPCJBM QFQUJEFT MZTP[ZNFT BOE PUIFS FO[ZNFT
 ĉVT XIJMF UIF HFOF FYQSFTTJPO QSPėM
JOH BOBMZTJT BQQFBST UP IJOU BU B HFOF FYQSFTTJPO QBĨFSO TQFDJėD UP WJSVMFOU (SBNQPTJUJWF CBDUFSJBM
JOGFDUJPOT UIJT DPODMVTJPO SFRVJSFT GVSUIFS JOWFTUJHBUJPO BT UIFSF BSF SFMBUJWFMZ GFX USBOTDSJQUJPOBM
QSPėMJOH FYQFSJNFOUT QFSGPSNFE GPS$ FMFHBOT JOGFDUFE XJUI FJUIFS (SBNQPTJUJWF PS (SBNOFHBUJWF
CBDUFSJB
)PX DBO UIF NJDSPBSSBZ BOBMZTJT JOGPSN VT PG IPX UIF $ FMFHBOT IPTU SFTQPOET FBSMZ PO JO UIF JO
GFDUJPO XJUI & GBFDBMJT 8IJMF UIFSF BSF TPNF EJđDVMUJFT JO JOGFSSJOH UIF FYBDU DFMMVMBS QSPDFTTFT UIBU
BSF BMUFSFE EVSJOH & GBFDBMJT JOGFDUJPO POF DBONBLF TPNF QSFEJDUJPOT XJUI FEVDBUFE HVFTTFT CZ DPS
SFMBUJOH UIF (0 UFSNT BOE QSPUFJO EPNBJOT FOSJDIFE JO UIF & GBFDBMJT JOGFDUJPO HFOF TJHOBUVSF XJUI
XIBU IBT CFFO PCTFSWFE GSPN UIF QIZTJPMPHZ PG & GBFDBMJTJOGFDUFE XPSNT (FOFT BTTPDJBUFE XJUI
UIF SFHVMBUJPO PG HSPXUI BT XFMM BT GBĨZ BDJENFUBCPMJTN BOE BNJOP BDJE USBOTQPSU XFSF GPVOE UP CF
FOSJDIFE JO UIF & GBFDBMJT JOGFDUJPO HFOF TJHOBUVSF ĉJT NBZ CF FYQMBJOFE CZ UIF PCTFSWBUJPO OPUFE
JO UIF QSFWJPVT TFDUJPO - XPSNT XJUI EFGFDUJWF EFGFDBUJPO SIZUINT BSF MJLFMZ NBMOPVSJTIFE BOE
VOBCMF UP EFSJWF UIF OVUSJFOUT OFDFTTBSZ UP QSPHSFTT OPSNBMMZ UP UIF BEVMU TUBHF "T B SFTVMU PG UIFTF
OVUSJFOU EFėDJFODJFT UIFTF TDSBXOZ XPSNT EFWFMPQ BO BMUFSFE MJQJE BOE BNJOP BDJE NFUBCPMJTN BT
UIF JOUFTUJOF PG $ FMFHBOT JT UIF TJUF PG EJHFTUJPO ESVH EFUPYJėDBUJPO 	BLJO UP NBNNBMJBO IFQBUP
DZUFT
 BOE GBU TUPSBHF 	BLJO UP NBNNBMJBO BEJQPDZUFT
 'VSUIFSNPSF UIF FOSJDINFOU JO HFOFT BT
TPDJBUFEXJUI BNJOP BDJE USBOTQPSUNBZCF B DPOTFRVFODF PG UIF GBDU UIBU$ FMFHBOTPCUBJOT UIF BNJOP
BDJET JU OFFET GPS DFMMVMBS BOE PSHBOJTNBM GVODUJPO CZ UIF BDUJPOT PG UXP QBSBMMFM USBOTQPSU SPVUFT JO
UIF BQJDBM NFNCSBOF PG JOUFTUJOBM FQJUIFMJBM DFMMT BDUJOH JO QBSBMMFMǮǭǵǸǯǯǵ 6QPO JOGFDUJPO XJUI & GBF
DBMJT MJQJE ESPQMFUT m FWPMVUJPOBSJMZDPOTFSWFE PSHBOFMMFT UIBU BDU BT UIF TJUFT PG DFMMVMBS GBU TUPSBHF
BOE NPCJMJ[BUJPOǮǯǳ m NBZ CF SFOEFSFE EZTGVODUJPOBM BMPOH XJUI BNJOP BDJE USBOTQPSU

ĉFFOSJDINFOU JO(0UFSNTBTTPDJBUFEXJUIPYJEBUJPOSFEVDUJPO JSPO JPOCJOEJOH BOEDZUPDISPNF
1 BDUJWJUZ JT BMTP TUSJLJOH ĉF PWFSSFQSFTFOUBUJPO JO DZUPDISPNF 1 BDUJWJUZ JOEJDBUFT FYUFO
TJWF YFOPCJPUJD NFUBCPMJD BDUJWJUZ "EEJUJPOBMMZ UIF PYJEBUJPOSFEVDUJPO TJHOBUVSF NBZ CF EFSJWFE
GSPN 1IBTF * EFUPYJėDBUJPO SFBDUJPOT BT POF DPNNPO 1IBTF * DPOWFSTJPO JT BO PYJEBUJPO SFBDUJPO
JOWPMWJOH UIF DPOWFSTJPO PG B $) CPOE UP B $0) BOE B TFDPOE DPNNPO SFBDUJPO JT UIF SFEVDUJPO
PG B DIFNJDBM UISPVHI iGVUJMF DZDMJOHu JO XIJDI JU HBJOT B GSFFSBEJDBM FMFDUSPO XIJDI JU JNNFEJBUFMZ
MPTFT UP PYZHFOǳǮ ĉF FOSJDINFOU PG HFOFT FODPEJOH JSPO CJOEJOH QSPUFJOT NBZ CF SFMBUFE UP UIF
GBDU UIBU DZUPDISPNFT BT XFMM BT DBUBMBTFT BOE QFSPYJEBTFT BSF IFNFDPOUBJOJOH QSPUFJOTǮǮǴ XJUI
UIF JODSFBTFE BDUJWJUZ BOE QSPEVDUJPO PG UIFTF QSPUFJOT JSPO JPO CJOEJOH XPVME DPOTFRVFOUMZ BMTP
JODSFBTF
 5ļĹ ŇĹĻŊŀĵŉĽŃł Ńĺ & ļķĻĹķłĿŊĵķŉĽŋĵŉĹĸ $ ĻłĻĽķńŊ ĽŁŁŊłĹ ňĽĻłĵŀĽłĻ ńĵŉļŌĵŏň
"OPUIFS JOUFSFTUJOH ėOEJOH PG UIJT TUVEZ JT UIF DPNQMFYJUZ PG UIF$ FMFHBOT JNNVOF TJHOBMJOH BOE SFH
VMBUPSZ OFUXPSL ĉFNVMUJQMFYFE HFOF FYQSFTTJPO EBUB EFNPOTUSBUFT B QBSUJDVMBSMZ JOUFSFTUJOH GBDFU
PG$ FMFHBOT JNNVOJUZ XIJDI JT UIBU UIPVHI UIFSF BSFNBOZ JNNVOF QBUIXBZT JO$ FMFHBOT UIBU DPO
USJCVUF UP IPTU EFGFOTF NPTU PG UIF QBUIXBZT UIBU * IBWF JEFOUJėFE BDU JOEFQFOEFOUMZ PG FBDI PUIFS
8IZ EPFT$ FMFHBOT IBWF TFWFSBM QBSBMMFM QBUIXBZT SFTQPOTJWF UP JOGFDUJPO BDUJOH UP DPOWFSHF VQPO B
TFU PG EFGFOTFSFTQPOTJWF HFOFT 0OF FYQMBOBUJPO JT UIBU UIFTF QBUIXBZT BSF BMM BDUJWBUFE CZ EJĎFSFOU
TUJNVMJ FJUIFS IPTU PS QBUIPHFOEFSJWFE BMMPXJOH$ FMFHBOT BO FOIBODFE BCJMJUZ UP JOUFHSBUF BT XFMM
BT ėOFUVOF UIF EFGFOTF SFTQPOTF UP BOZ DPNCJOBUJPO PG .".1T %".1T PS PUIFS FMJDJUPST XJUI
B IJHI EFHSFF PG TQFDJėDJUZ 'VSUIFSNPSF MBZFST PG HFOFUJD SFHVMBUJPO BOE QBSBMMFM HFOFUJD QBUIXBZT
NBZ BDU BT BEEFE JOTVSBODF GPS$ FMFHBOT BT PUIFS QBUIPHFOT IBWF CFFO TIPXO UP TVCWFSU PSNBOJQV
MBUF TJHOBMJOH CMPDLJOH UIF FĎFDUT PG POF QBSUJDVMBS QBUIXBZ )BWJOHNVMUJQMF QBUIXBZT UIBU DBO BMTP
BDUJWBUF B TJNJMBS TFU PG HFOFT DBO BDU BT B TBGFHVBSE BHBJOTU QBUIPHFOT UIBUNBZ USZ UP UBSHFU VQTUSFBN
TFOTPST PS TJHOBMJOH NPEVMFT UP UIXBSU JNNVOF BOE TUSFTT EFGFOTF BDUJWBUJPO
"MUFSOBUJWFMZ UIFTF QBUIXBZT NBZ BQQFBS UP BDU JO QBSBMMFM JO & GBFDBMJT JOGFDUJPO CVU GPS PUIFS JO

GFDUJPOT BDUVBMMZ BSF OPU QBSBMMFM ĉJT JT POF MJNJUBUJPO PG FQJTUBTJT BOBZMTJT XIJMF JU JT B NBTUFSGVM
UPPM GPS HFOFUJDT BMMPXJOH GPS UIF GPSNBUJPO PG B XPSLJOHNPEFM GPS GVSUIFS QIFOPUZQJD BOENPMFDV
MBS BOBMZTFT JU JT OPU UIF iMBTU XPSEu JO BOZ CJPMPHJDBM TUVEZ &QJTUBTJT BTTVNFT B MJOFBS TFSJFT PG FWFOUT
XIFSFBT JO CJPMPHZ UIJT JT PěFO OPU UIF DBTF BT TPNF QBUIXBZT BSF WFSZ MJLFMZ CSBODIFE PS DPOUBJO
NVMUJQMF JOQVUTǳǶ * DBO FBTJMZ JNBHJOF UIJT UP CF UIF DBTF JO PVS TUVEJFT XJUI & GBFDBMJT JOGFDUJPO *
IBWF POMZ UBLFO B iTOBQTIPUu PG HFOF FYQSFTTJPO BU  IPVST QPTU JOGFDUJPO BOE FQJTUBTJT FYQFSJNFOUT
GPS TVSWJWBM IBWF POMZ CFFO DBSSJFE PVU JO & GBFDBMJT BOE OPU PUIFS QIFOPUZQFT BTTPDJBUFE XJUI & GBF
DBMJT JOGFDUJPO 8JUI UIF QSFTFODF PG UJTTVF TQFDJėD SFHVMBUPST JO B QBSUJDVMBS QBUIXBZ JU NBZ WFSZ XFMM
CF UIF DBTF UIBU QNL BOE CBS BQQFBS UP BDU JO QBSBMMFM QBUIXBZT JO TVSWJWBM BTTBZT PO& GBFDBMJT CVU
OPU JO PUIFS QSPDFTTFT SFMBUFE UP JOGFDUJPO TVDI BT JOUFTUJOBM EJTUFOUJPO JNQBJSNFOU PG EFGFDBUJPO PS
HFOF JOEVDUJPO 'VSUIFSNPSF JU NBZ BMTP CF UIF DBTF UIBU JG TVSWJWBM PG JOGFDUFE XPSNTXFSF BTTFTTFE
VTJOH B EJĎFSFOU CBDUFSJBM QBUIPHFO 1., BOE #"3 NBZ BQQFBS UP BDU JO UIF TBNF QBUIXBZ :FU
BOPUIFS DPOTJEFSBUJPO JT UIF GBDUPS PG UJNF JG UIF & GBFDBMJTJOGFDUFE$ FMFHBOTXFSF QSPėMFE GPS UIFJS
HFOF FYQSFTTJPO QBĨFSO BU B EJĎFSFOU UJNFQPJOU POF NJHIU KVTU IBQQFO UP TFF BMM PG UIF $ FMFHBOT
JNNVOF QBUIXBZ NVUBOUT CFJOH VOBCMF UP VQSFHVMBUF UIF TBNF TFU PG HFOFT
0OF QFSUJOFOU FYBNQMF PG UIF DPNQMFYJUZ BOE QMFJPUSPQZ PG HFOFUJD SFHVMBUJPO JO$ FMFHBOT DBO CF
TFFO JO UIF FYBNQMF PG UIF XFMMTUVEJFE 1., QBUIXBZ ĉF FWPMVUJPOBSJMZ DPOTFSWFE Q."1 LJ
OBTF DBTDBEF JT BO JOUFHSBM QBSU PG UIF SFTQPOTF UP B WBSJFUZ PG TUJNVMJ 1., JO BEEJUJPO UP JUT SPMF JO
JNNVOJUZ 	UISPVHI UIF BDUJWBUJPO PG "5'
ǮǶǱ BOE PYJEBUJWF TUSFTT 	UISPVHI UIF BDUJWBUJPO PG 4,/

ǴǳǸǯǯǮ BMTP IBT B SPMF JO BTZNNFUSJD DFMM GBUF JO OFVSPOBM EFWFMPQNFOUǮǵǲǸǯǭǴ *U JT OPX BQQBSFOU UIBU
UIF ."1,,, DPNQPOFOUT UIBU BSF SFTQPOTJCMF GPS UIF TUSFTTEFQFOEFOU BDUJWBUJPO PG 1., BSF
EJĎFSFOU GSPN UIPTF UIBUNFEJBUF OFVSPOBM BTZNNFUSJD EFWFMPQNFOU BOE JOOBUF JNNVOJUZǰǶ .PSF
PWFS UIF DPNQPOFOUT UIBU GVODUJPO EPXOTUSFBN PG 1., SFNBJO UP CF DIBSBDUFSJ[FE BT EJĎFSFOU
FOWJSPONFOUBM DVFT XJMM FMJDJU EJĎFSFOU 1.,EFQFOEFOU FĎFDUPST 	FH & GBFDBMJTJOGFDUFE XPSNT
BOE 1 BFSVHJOPTBJOGFDUFE XPSNT XJMM FMJDJU EJĎFSFOU 1., EFQFOEFOU HFOFT
 *U JT CFDPNJOH JO
DSFBTJOHMZ DMFBS UIBU UIF 1., DBTDBEF SFHVMBUFT UIF USBOTDSJQUJPO PGNBOZ EJĎFSFOU TFUT PG JNNVOF

FĎFDUPST JO B QBUIPHFOTQFDJėD NBOOFS BOE UIF TFU PG QBUIPHFOJOEVDFE 1.,EFQFOEFOU HFOFT
DPOUJOVFT UP CF JEFOUJėFEXJUI FBDI USBOTDSJQUJPOBM QSPėMJOH FYQFSJNFOU ĉVT BOPUIFS DSJUJDBM ėOE
JOH PG UIJT TUVEZ MJFT JO UIF JEFOUJėDBUJPO PG B TFU PG &OUFSPDPDDVTSFHVMBUFE HFOFT BOE UIF TFWFSBM JN
NVOF QBUIXBZT DPOUSPMMFE CZ FBDI *NQPSUBOUMZ UIF HFOFT UIBU IBWF CFFO JEFOUJėFE UP CF SFHVMBUFE
CZ 1., BSF SFTUSJDUFE UP UIF QBUIPHFOT UIBU IBWF CFFO UFTUFE QSFWJPVTMZ XIJDI IBT NBJOMZ CFFO
1 BFSVHJOPTBǯǮǳ
 1ĹŇķĹńŉĽŃł Ńĺ & ļķĻĹķłĿŊ Ķŏ ŉļĹ $ ĻłĻĽķńŊ ĽŁŁŊłĹ ňŏňŉĹŁ
1FSIBQT UIFNPTU TVSQSJTJOH ėOEJOHXBT UIBU QSFDPOEJUJPOJOH$ FMFHBOTXJUI IFBULJMMFE& GBFDBMJT GPS
KVTU  IPVST JT BCMF UP FYUFOE IPTU TVSWJWBM BěFS TVCTFRVFOU & GBFDBMJT JOGFDUJPO ĉJT XBT B TUSJLJOH
ėOEJOH BT USFBUNFOU XJUI IFBULJMMFE& GBFDBMJT FMJDJUFE B SFTQPOTF JO$ FMFHBOT UBOUBNPVOU UP UIBU PG
B XFBL WBDDJOF JU XBT B TVSQSJTF UIBU BOZ FĎFDU JO GBDU XBT PCTFSWFE BT iWBDDJOFTu BSF POMZ FĎFDUJWF
JO PSHBOJTNT XJUI BEBQUJWF JNNVOJUZ 0OF NJHIU BSHVF UIBU UIF MJGFTQBO FYUFOTJPO PG$ FMFHBOT QSF
USFBUFE XJUI IFBULJMMFE & GBFDBMJT JT POMZ  EBZT BOE POMZ NBSHJOBMMZ QSPUFDUJWF )PXFWFS JU JT
DSJUJDBM UP SFNFNCFS UIBU UIF XPSNT MJGFTQBO JT BOZXIFSF GSPN  EBZT JO UIFTF QBUIPHFOJDJUZ
BTTBZT BOE FWFO XJUI TVDI B NPEFTU TIJě JO MJGFTQBO  EBZT NBZ CF KVTU MPOH FOPVHI UP BMMPX UIF
XPSNT UP FTDBQF 	SFDBMM UIF MFBSOFE BWFSTJWF CFIBWJPS EFTDSJCFE JO $IBQUFS 
 TVSWJWF BOE MBZNPSF
FHHT UIVT SFQSPEVDJOHXJUI B HSFBUFS OVNCFS PG TVSWJWJOH QSPHFOZ GPS B OFNBUPEF UIF FWPMVUJPOBSZ
BEWBOUBHF PG CFJOH BCMF UP FYUFOE MJGFTQBO CZ B DPVQMF PG EBZT JT TFMGFWJEFOU
*T JU QPTTJCMF UIBU $ FMFHBOT JT DBQBCMF PG JNNVOPMPHJDBM NFNPSZ i.FNPSZu JO UIF JNNVOP
MPHJDBM DPOUFYU JT UZQJDBMMZ BTTPDJBUFE XJUI UIF BEBQUJWF JNNVOF TZTUFN BOE UIVT JT DPOTJEFSFE UP
CF SFTUSJDUFE UP WFSUFCSBUFT 4FWFSBM TUVEJFT IPXFWFS TVHHFTU PUIFSXJTF m CMVSSJOH UIF MJOF CFUXFFO
JOOBUF BOE BEBQUJWF JNNVOJUZ *O B TUVEZ VTJOH 1 BFSVHJOPTB JOGFDUJPO PG %SPTPQIJMB JU XBT EFNPO
TUSBUFE UIBU iQSJNJOHu%SPTPQIJMB XJUI B TVCMFUIBM EPTF PG 4USFQUPDPDDVT QOFVNPOJBF XBT BCMF UP QSP
UFDU %SPTPQIJMB GSPN TVCTFRVFOU DIBMMFOHF PG 4 QOFVNPOJBF BU BO PUIFSXJTF MFUIBM EPTF QSPWJEJOH
JNNVOJUZ UIBU MBTUFE UIF MJGF PG UIF ĚZǮǲǵ 1SJNJOH PG%SPTPQIJMBXJUI IFBULJMMFE 4 QOFVNPOJBF POMZ

QSPUFDUFE BHBJOTU TVCTFRVFOU MJWF JOGFDUJPOT XJUI 4 QOFVNPOJBF BOE OPU BOZ PUIFS CBDUFSJBM TUSBJO
TVHHFTUJOH QBUIPHFO TQFDJėDJUZ JO UIF IPTU SFTQPOTF 'VSUIFSNPSF OPU FWFSZ IFBULJMMFE CBDUFSJBM
TUSBJO UFTUFE XBT BCMF UP QSJNF %SPTPQIJMB BHBJOTU B TVCTFRVFOU JOGFDUJPO PG UIF TBNF MJWF CBDUF
SJBM TUSBJO -BUFS UIF BVUIPST EFNPOTUSBUFE UIBU UIF QSJNJOHJOEVDFE QSPUFDUJPO XJUI 4 QOFVNP
OJBF XBT EFQFOEFOU VQPO UIF BDUJWBUJPO PG UIF 5PMM QBUIXBZ XIJDI FOEPXFE QIBHPDZUFT XJUI UIF
BCJMJUZ UP SFDPHOJ[F BOE LJMM CBDUFSJB NPSF SBQJEMZ ĉFTF JOUSJHVJOH SFTVMUT EFNPOTUSBUF UIBU MPOH
MBTUJOH QBUIPHFOTQFDJėD QSJNJOH DBO PDDVS JO JOWFSUFCSBUFT UIPVHI UIFTF TUVEJFT BSF OPU EJSFDUMZ
USBOTMBUBCMF UP PVS FOUFSPDPDDBM JOGFDUJPOT PG $ FMFHBOT BT $ FMFHBOT IBT OP NPCJMF JNNVOF DFMMT PS
JNNVOFSFMFWBOU 5PMM QBUIXBZT
0OF QPTTJCJMJUZ IPXFWFS JT UIBU UIF JOUFTUJOBM DFMMT PG $ FMFHBOT VQPO QSJPS USFBUNFOU XJUI IFBU
LJMMFE CBDUFSJB NBZ FOUFS BO BMUFSFE TUBUF PG IFJHIUFOFE JNNVOF TFTOUJWJUZ BOE BXBSFOFTT " QIF
OPNFOPOBOBMPHPVT UP UIJT IBTCFFO TUVEJFE JO UIF DPOUFYU PG1MBTNPEJVNCFSHIFJ JOGFDUJPOPG"OPQIF
MFT HBNCJBF *O UIJT TUVEZ JU XBT EJTDPWFSFE UIBU UIF CSFBDIJOH PG UIF IPTU NPTRVJUP NJEHVU CZ
1MBTNPEJVN PPLJOFUFT DBVTFE CBDUFSJBM DPNNFOTBMT UP DPNF JOUP DPOUBDU XJUI UIF JOKVSFE FQJUIF
MJBM DFMMTǮǴǶ ĉJT DPOGFSSFE B SPCVTU MPOHMJWFE FOIBODFE BOUJCBDUFSJBM SFTQPOTF UIBU BMTP EFDSFBTFE
1MBTNPEJVN TVSWJWBM VQPO SFDIBMMFOHF CZ JODSFBTJOH UIF OVNCFST PG DJSDVMBUJOH HSBOVMPDZUFT BT XFMM
BT DIBOHJOH UIFJS CJOEJOH QSPQFSUJFT BOENPSQIPMPHZ ĉJTXBT BO FYUSFNFMZ JOUFSFTUJOH ėOEJOH BT JU
TVHHFTUFE UIBU EBNBHF 	CSFBDIJOH UIF HVU FQJUIFMJVN
XBT DSJUJDBM GPS JOEVDJOH UIF QPUFOU iNFNPSZ
MJLFu BOUJCBDUFSJBM SFTQPOTF MJLFMZ CFDBVTF UIF NPTRVJUP JNNVOF TZTUFN XBT TUJNVMBUFE UP FOUFS B
TZTUFNJD TUBUF PG FOIBODFE JNNVOF TVSWFJMMBODF
*O B TJNJMBS WFJO JU NBZ CF QPTTJCMF UIBU QSFUSFBUNFOU PG $ FMFHBOT XJUI IFBULJMMFE & GBFDBMJT
JOEVDFT 1".1 PS %".1USJHHFSFE SFTQPOTF JO UIF JOUFTUJOBM FQJUIFMJVN DBVTJOH UIF$ FMFHBOT JN
NVOF TZTUFN UP BMTP FOUFS B TUBUF PG IFJHIUFOFE JNNVOF TVSWFJMMBODF CFDBVTF UIF JOUFTUJOBM FQJUIF
MJVN JT OPX QPJTFE GPS QBUIPHFOJD BĨBDL BHBJOTU B TVCTFRVFOU & GBFDBMJT DIBMMFOHF *U JT TUJMM OPU
VOEFSTUPPE IPX UIF &OUFSPDPDDVT JOGFDUJPO JT QFSDFJWFE CZ UIF $ FMFHBOT IPTU JNNVOF TZTUFN UIF
XPSL GSPN UIJT UIFTJT DFSUBJOMZ TVHHFTUT UIBU IFBUTUBCMF DPNQPOFOUT JO UIF & GBFDBMJT FYUSBDU JOEVDF

QSPUFDUJPO QFSIBQT UISPVHI UIF SFDPHOJUJPO PG DPOTFSWFE TUSVDUVSBM NPUJGT TQFDJėD UP QBUIPHFOT
)PXFWFS POF DBOOPU SVMF PVU UIF QPTTJCJMJUZ UIBU & GBFDBMJT FWFO XIFO IFBULJMMFE NBZ QFSUVSC DFM
MVMBS QSPDFTTFT JO UIF IPTU BT JO UIF DBTF PG 1MBTNPEJVN CSFBDIJOH UIF HVU FQJUIFMJVN BOE JOKVSJOH
JOUFTUJOBM FQJUIFMJBM DFMMT XIJDI BMMPXT UIF NPTRVJUP UP TFOTF HVU CBDUFSJB JO BEEJUJPO UP UIF 1MBT
NPEJVN
"T POF DBO TFF UIFSF BSF PCWJPVT FWPMVUJPOBSZ BEWBOUBHFT UP JNNVOFNFNPSZ JO FWFSZ PSHBOJTN
JODMVEJOH QSPLBSZPUFT XIJDI UIFNTFMWFT BSF BU SJTL GPS JOGFDUJPO CZ WJSVTFT UIBU DBO MZTF UIFN PS
JODPSQPSBUF UIFJS HFOFUJD NBUFSJBM JOUP UIFJS HFOPNFT #BDUFSJB DBO EJTUJOHVJTI TFMG GSPN OPOTFMG
UISPVHI UIF VTF PG DMVTUFSFE SFHVMBSMZ JOUFSTQBDFE TIPSU QBMJOESPNJD SFQFBU 	$3*413
 MPDJ XIJDI
VMUJNBUFMZ IFMQ UP UIXBSU CBDUFSJBM SFQMJDBUJPOǳǴ $3*413 MPDJ XIJDI BSF QSFTFOU JO BQQSPYJNBUFMZ
 PG TFRVFODFE CBDUFSJB TFSWF UP DPOGFS SFTJTUBODF UP GPSFJHO HFOFUJD FMFNFOUT TVDI BT QMBTNJET
BOEQIBHFT GPSNJOH B UZQFPG iBDRVJSFE JNNVOJUZu JOXIJDI$3*413TQBDFST SFDPHOJ[F BOEDVU UIFTF
FYPHFOPVT HFOFUJD FMFNFOUT JO B NBOOFS BOBMPHPVT UP 3/"J JO FVLBSZPUFT 0OF DBO BQQSFDJBUF UIBU
FWFO JOQSPLBSZPUFT FWPMVUJPOIBT TFMFDUFE GPS QSPDFTTFT UIBU BSF DBQBCMFPG HVBSEJOH BHBJOTU QSFWJPVT
QBUIPHFOJD JOGFDUJPOT BT CBDUFSJB OFFE UP iSFNFNCFSu UIFTF JOGFDUJPOT GPS UIF TBLF PG UIF TVSWJWBM PG
UIF DPMPOZ PS BU UIF WFSZ MFBTU VOUJM JU IBT QSPEVDFE B GFX EJWJTJPOT
*O B TJNJMBS WFJO JU XPVME BMTP CF BEWBOUBHFPVT GPS BOZ PSHBOJTN FWFO B TJNQMF NFUB[PBO MJLF
$ FMFHBOT UP QBTT PO iLOPXMFEHFu QFSIBQT UISPVHINPMFDVMFT FODPEJOH SFTJTUBODF UP QSJPS FODPVO
UFST UP JUT JNNFEJBUF QSPHFOZ *O $ FMFHBOT UIJT IBT CFFO EFNPOTUSBUFE BT USBOTHFOFSBUJPOBM FQJ
HFOFUJD JOIFSJUBODFǳǭ *U IBT OPX CFFO EFNPOTUSBUFE UIBU $ FMFHBOT BěFS BO FQJTPEF PG WJSBM FY
QSFTTJPO iNFNPSJ[FTu UIJT FYQFSJFODF JO UIF GPSN PG TNBMM WJSVTTQFDJėD JOUFSGFSJOH 3/" 	WJ3/"

NPMFDVMFT XIJDI QSPUFDU QSPHFOZ BOE UIFJS EFTDFOEBOUT GSPN UIF WJSVT CZ TJMFODJOH WJSBM HFOF FY
QSFTTJPOǮǴǰ ĉFTF WJ3/"T DBO CF USBOTNJĨFE UISPVHI NBOZ HFOFSBUJPOT JO UIF BCTFODF PG UIF HF
OFUJD UFNQMBUF BOE TVSQSJTJOHMZ FWFO JO UIF BCTFODF PG B GVODUJPOBM TNBMM 3/"HFOFSBUJOH QBUIXBZ
JO UIF QSPHFOZ ĉFTF SFTVMUT BSF FYUSFNFMZ FYDJUJOH BT UIFZ BSF UIF ėSTU UP QSPWJEF FWJEFODF GPS UIF
USBOTHFOFSBUJPOBM JOIFSJUBODF PG BO BDRVJSFE USBJU JOEVDFE CZ UIF FYQPTVSF PG PSHBOJTNT UP B TQF

DJėD CJPMPHJDBMMZSFMFWBOU QIZTJPMPHJDBM DIBMMFOHF QBSUJDVMBSMZ POF UIBU IBT B QPUFOUJBM FWPMVUJPOBSZ
SFMFWBODF UP BO PSHBOJTN m WJSBM JOGFDUJPO *U JT QPTTJCMF UIBU PUIFS EFGFOTF SFTQPOTF QSPDFTTFT JO
DMVEJOH CBDUFSJBM QBUIPHFO JNNVOJUZ BOE TUSFTT SFTJTUBODF NBZ CF DPOUSPMMFE WJB USBOTHFOFSBUJPOBM
JOIFSJUBODF 	UISPVHI TNBMM 3/"T PS IJTUPOF NPEJėDBUJPOT
 UIPVHI UIJT JT TPNFUIJOH UIBU PVHIU UP
CF FYQMPSFE JO GVUVSF TUVEJFT
"U UIJT QPJOU JO PVS TUVEZ JU SFNBJOT VOLOPXO XIFUIFS UIF QSPUFDUJWF SFTQPOTF UIBU SFTVMUT GSPN
QSJNJOH PG $ FMFHBOT XJUI & GBFDBMJT JT EFQFOEFOU VQPO JNNVOF TJHOBMJOH *U JT BMTP VOLOPXO IPX
TQFDJėD UIJT SFTQPOTF JT UP & GBFDBMJT UIF QPTTJCJMJUZ SFNBJOT UP CF JOWFTUJHBUFE UIBU UIJT SFTQPOTF JT
& GBFDBMJT TQFDJėD UIPVHI JG UIFSF JT FOPVHI PG BO PWFSMBQ CFUXFFO UIF HFOFT JOEVDFE CZ IFBULJMMFE
& GBFDBMJT BOE PUIFS QBUIPHFOT QSJNJOH PG $ FMFHBOT XJUI & GBFDBMJTNBZ FYUFOE UIF MJGFTQBO PG UIF
XPSN VQPO JOGFDUJPO XJUI PUIFS QBUIPHFOT m PS FWFO PUIFS TPVSDFT PG DFMMVMBS TUSFTT MJLF PYJEBUJWF
TUSFTT IFBWZNFUBM TUSFTT PS IFBU TIPDL $VSSFOUMZ * DBOOPU DPODMVEFXIFUIFS UIJT ėOEJOH TVHHFTUT B
QSPUFDUJWF TUSFTT SFTQPOTF PS B USVF JNNVOFESJWFO SFTQPOTF EJSFDUFE BHBJOTU UIF CBDUFSJB UP EBNBHF
BOE LJMM JU *U JT FWFO QPTTJCMF UIBU QSFUSFBUNFOUXJUI IFBULJMMFE CBDUFSJB DPOGFST B TVSWJWBM BEWBOUBHF
UISPVHI BDDMJNBUJPO PG $ FMFHBOT UP B NFUBCPMJD DIBOHF BT JU JT DPODFJWBCMF UIBU UIF USBOTJUJPO GSPN
MJWF & DPMJ 	PO XIJDI UIF XPSNT BSF QSPQBHBUFE
 UP IFBULJMMFE & GBFDBMJT BOE UIFO UP MJWF & GBFDBMJT
NBZCF B MFTT BSEVPVT USBOTJUJPO UIBO GSPN MJWF& DPMJ UP MJWF& GBFDBMJT *O UIFCJPMPHZPG IPTUQBUIPHFO
JOUFSBDUJPOT VTJOH $ FMFHBOT JU JT PěFO VODMFBS XIFSF NFUBCPMJTN JNNVOJUZ BOE TUSFTT SFTJTUBODF
NFFU BOE XIFSF UIFZ FOE ĉF UISFF DBO PěFO CF JOUFSUXJOFE CFDBVTF PG UIF DPNQMFYJUJFT PG UIF
$ FMFHBOT TZTUFN XIFSF JOHFTUFE CBDUFSJB BSF UIF EJFU iNJDSPCJPNFu BOE QPUFOUJBM QBUIPHFOT BMM BU
PODF BEEJOH UP UIF FYJTUJOH DPNQMFYJUZ PG IPTUQBUIPHFO JOUFSBDUJPOT

"T TPPO BT UIFSF JT MJGF UIFSF JT EBOHFS
3BMQI8BMEP &NFSTPO
4
)PĞĞSFTT SFĝPOTF SFHVMBUFT$ FMFHBOT JNNVOF
EFGFOTF HFOFT BHBJOĞ& GBFDJVN JOGFČJPO
4ŉŇĹňň Ľł ŉļĹ ńļŏňĽŃŀŃĻĽķĵŀ ňĹłňĹ SFGFST UP UIF CJPMPHJDBM SFTQPOTF UP B TUJNVMVT UIBU EJTUVSCT UIF IPNFPTUBTJT PG BO PSHBOJTN BOE JUT DFMMVMBS GVODUJPOT *O SFTQPOTF UP WBSJPVT FOWJ
SPONFOUBM TUSFTTPST XIJDI DBO CF JOUFSOBM PS FYUFSOBM PSHBOJTNT FMJDJU B DPPSEJOBUFE QIZTJPMPHJDBM
SFTQPOTF UP SFTUPSF IPNFPTUBTJT 5P SFTUPSF IPNFPTUBTJT GPMMPXJOH UIF TUSFTT PG B QBUIPHFO BĨBDL
PSHBOJTNT PěFO IBWF UP BDUJWBUF JNNVOF BOE TUSFTT SFTQPOTFT XIJDI PSDIFTUSBUF NBOZ QSPDFTTFT
UIBU FWFOUVBMMZ MFBE UP SFQBJS EFUPYJėDBUJPO BOE UIF SFTUPSBUJPO PG IPNFPTUBTJT

-JLF BMM BOJNBMT$ FMFHBOTOFFET UP SFTQPOE UP BXJEF WBSJFUZ PG TJHOBMT BOE TUSFTTFT TVDI BT ĚVDUV
BUJPOT JO UIF MFWFMT PG UFNQFSBUVSF PYZHFONPJTUVSF BOE GPPE JOPSEFS UP TVSWJWF ĉFCFTU DIBSBDUFS
J[FE TUSFTTPST JO$ FMFHBOT JODMVEF IFBU TIPDL PYJEBUJWF TUSFTT UIF QSFTFODF PG IFBWZNFUBMT IZQPYJB
BOE PTNPUJD TUSFTT ĉFTF TUSFTTFT FMJDJU B SPCVTU SFTQPOTF JO $ FMFHBOT DIBSBDUFSJ[FE CZ CFIBWJPSBM
QIZTJPMPHJDBM BOE CJPDIFNJDBM DIBOHFT BMMPXJOH JU UP BEBQU UP UIFTF OFX DPOEJUJPOT BOE NBJOUBJO
OPSNBM PSHBOJTNBM BOE DFMMVMBS GVODUJPO .BOZPG UIFTF DFMMVMBS TUSFTTFT IBWF BO FĎFDU PO UIFQIZTJPM
PHZ HFOF FYQSFTTJPO BOE TJHOBMJOH QBUIXBZT PG$ FMFHBOT TJNJMBS UPXIBU IBT CFFOPCTFSWFE GPS PUIFS
BOJNBMT JODMVEJOH NBNNBMT m IJHIMJHIUJOH UIF DPOTFSWBUJPO PG TUSFTT SFTQPOTF QBUIXBZT JO NFUB
[PBO FWPMVUJPO 'VSUIFSNPSF TPNF PG UIFTF TUSFTTFT TVDI BT TUBSWBUJPOǮǴǯ BOE WJSBM JOGFDUJPOǮǴǰ
BSF BCMF UP JOEVDF DIBOHFT JO UIF XPSN UIBU DPOGFS QSPUFDUJPO UP TVCTFRVFOU HFOFSBUJPOT XIFO UIF
QSPHFOZ BSF TVCKFDUFE UP UIF TBNF TUSFTT *O UIF DBTF PG OVUSJFOU EFQSJWBUJPO GPS FYBNQMF B TFU PG
TUBSWBUJPOJOEVDFE TNBMM 3/"T BSF USBOTNJĨFE USBOTHFOFSBUJPOBMMZ QSPWJEJOH B NFBOT GPS TUBSWFE
XPSNT UP HFOFUJDBMMZ iJNQSJOUu TVCTFRVFOU HFOFSBUJPOT
"T NFOUJPOFE JO $IBQUFS  $ FMFHBOT IBT NFDIBOJTNT UIBU JOUFHSBUF TJHOBMT GSPN FYUSBDFMMVMBS
TUSFTTFT JODMVEJOH QBUIPHFOT VTJOH B WBSJFUZ PG TJHOBMJOH QBUIXBZT UIBU QMBZ LFZ SPMFT JO EFWFMPQ
NFOU JNNVOJUZ BOE BHJOH 'VSUIFSNPSF NBOZ PG UIFTF QBUIXBZT BSF IJHIMZ DPOTFSWFE GSPN JOWFS
UFCSBUFT UPNBNNBMT BT TVDI VOEFSTUBOEJOH UIF SFMBUJPOTIJQT UIBU FYJTU CFUXFFO TUSFTT BOE JNNVOF
SFTQPOTF QBUIXBZT BOE JEFOUJGZJOH UIF FMJDJUPST BOE DPSSFTQPOEJOH IPTU SFDFQUPST BOE EPXOTUSFBN
DPNQPOFOUT PG UIFTF QBUIXBZT JT PG HSFBU JOUFSFTU
5P TUVEZ UIF JOUFSQMBZ CFUXFFO TUSFTT BOE JNNVOJUZ * VTFE UIF CBDUFSJBM QBUIPHFO & GBFDJVN
XIJDI IBE QSFWJPVTMZ CFFO TIPXO UP QSPMJGFSBUF JO BOE EJTUFOE UIF$ FMFHBOT JOUFTUJOF XJUIPVU DBVT
JOH MFUIBMJUZ * EFNPOTUSBUF UIBU $ FMFHBOT EFėDJFOU JO UIF JNNVOF SFTQPOTF HFOFT QNL CBS PS
GTIS FYIJCJU B ESBNBUJDBMMZ TIPSUFOFE MJGFTQBO XIFO JOGFDUFE XJUI & GBFDJVN JOEJDBUJOH UIBU BO BD
UJWF JNNVOF SFTQPOTF JT SFRVJSFE GPS EFGFOTF BHBJOTU& GBFDJVN 6TJOHXIPMFHFOPNF USBOTDSJQUJPOBM
QSPėMJOH * QSPCFE UIF $ FMFHBOT IPTU SFTQPOTF UP & GBFDJVN JEFOUJGZJOH BO FOSJDINFOU JO HFOFT BT
TPDJBUFE XJUI UIF SFTQPOTF UP %/" EBNBHF "EEJUJPOBMMZ * EJTDPWFSFE UIBU UIF & GBFDJVN JOGFDUJPO

TJHOBUVSF DPOUBJOT BOVNCFSPG$UZQF MFDUJOT BTXFMM BT QIBTF * BOE ** EFUPYJėDBUJPO FO[ZNFT .VMUJ
QMFYFE/BOP4USJOHO$PVOUFS HFOF FYQSFTTJPO BOBMZTJTXBT VTFE UP WBMJEBUF B TFU PG HFOFT VQSFHVMBUFE
CZ CPUI & GBFDBMJT BOE & GBFDJVN BOE QSPėMF B QBOFM PG JNNVOF NVUBOUT PO FBDI QBUIPHFO ĉFTF
TUVEJFT SFWFBMFE WFSZ TJNJMBS QSPėMFT GPS CPUI FOUFSPDPDDBM JOGFDUJPOT *O DPOUSBTU XIFO B OVNCFS
PG TUSFTTSFMBUFE HFOF NVUBOUT XFSF QSPėMFE PO UIFTF UXP QBUIPHFOT JU XBT FWJEFOU UIBU XIJMF CPUI
FOUFSPDPDDBM TQFDJFT JOEVDFE UIF TBNF EFGFOTF SFTQPOTF HFOFT UP B TJNJMBS EFHSFF UIF SFHVMBUJPO PG
UIFTF HFOFT XBT DPOUSPMMFE CZ EJĎFSFOU TUSFTT SFTQPOTF QBUIXBZT 4QFDJėDBMMZ EVSJOH & GBFDJVN JO
GFDUJPO B TVCTFU PG IPTU FĎFDUPST JO$ FMFHBOT JT SFHVMBUFE CZ UIF$ FMFHBOT TUSFTTBTTPDJBUFE QBUIXBZT
4,/ BOE ,(# XIFSFBT JO & GBFDBMJT JOGFDUJPO UIF JOEVDUJPO PG UIF TBNF TFU PG IPTU FĎFDUPST JT
JOEFQFOEFOU PG 4,/ BOE ,(# " TJNJMBS QBĨFSO XBT PCTFSWFE VQPO QSPėMJOH $ FMFHBOT NV
UBOUT EFėDJFOU JO UIF TNBMM 3/" QSPDFTTJOH QBUIXBZ XIJDI IBE QSFWJPVTMZ CFFO JNQMJDBUFE JO UIF
SFTQPOTF UP PYJEBUJWF TUSFTT ĉFTF ėOEJOHT QSPWJEF FWJEFODF GPS VOEFSMZJOH EJĎFSFODFT JO UIF JOEVD
UJPO BOE SFHVMBUJPO PG IPTU JNNVOF BOE TUSFTT SFTQPOTFT BHBJOTU & GBFDBMJT BOE & GBFDJVN JOGFDUJPO
JO $ FMFHBOT BOE QPUFOUJBMMZ UIFJS SFTQFDUJWF WJSVMFODF NFDIBOJTNT
 3ĹňŊŀŉň
 -ĽĿĹ & ļķĻĹķłĿŊ & ļķĻĹĿŌŃ ńŇŃŀĽĺĹŇĵŉĹň Ľł ĵłĸ ķĵŊňĹň ĸĽňŉĹłŉĽŃł Ńĺ ŉļĹ $ ĻłĻ
ĽķńŊ ĽłŉĹňŉĽłĹ
1SJPS UP UIJT TUVEZ JU IBE CFFO EFNPOTUSBUFE UIBU & GBFDJVN QBDLT BOE EJTUFOET UIF $ FMFHBOT JOUFT
UJOF CVU EPFT OPU SFTVMU JO B QFSTJTUFOU PS MFUIBM JOGFDUJPO JO UIF$ FMFHBOT JOUFTUJOFǱǴ * VTFE USBOTNJT
TJPO FMFDUSPO NJDSPTDPQZ UP BTTFTT XIFUIFS & GBFDJVN JOGFDUJPO JOEVDFE BOZ PCWJPVT QFSUVSCBUJPOT
PG IPTU DFMMVMBS QSPDFTTFT BOE PCTFSWFE UIBU & GBFDJVN QSPMJGFSBUFT JO UIF $ FMFHBOT JOUFTUJOF NVDI
MJLF & GBFDBMJT 	DPNQBSF 'JHVSF  UP 'JHVSF  " BOE #
 ĉF JOUFTUJOBM NJDSPWJMMJ BQQFBSFE WFSZ
TUSBJHIU BOE VOJGPSN BU  IPVST BěFS JOGFDUJPO FWFO UIPVHI UIFSF XFSF NBOZ MJWF CBDUFSJB TVSSPVOE
JOH UIFN 4PNF PG UIF CBDUFSJB DPVME CF TFFO VOEFSHPJOH CJOBSZ ėTTJPO XIJMF PUIFS CBDUFSJB XFSF

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DMFBSMZ EFHSBEFE PS MZTFE QFSIBQT CZ UIF $ FMFHBOT QIBSZOHFBM HSJOEFS PS CZ EFHSBEBUJWF FO[ZNFT
BOE BOUJNJDSPCJBM QFQUJEFT TFDSFUFE JOUP UIF MVNFO CZ JOUFTUJOBM FQJUIFMJBM DFMMT "U  IPVST QPTU
JOGFDUJPO UIFSF JT TPNF TMJHIU EFIJTDFODF PG UIF UFSNJOBM XFC GSPN UIF MVNJOBM NFNCSBOF UIPVHI
UIF DBVTF PG UIJT QIFOPNFOPO JT VODMFBS /P PUIFS NPSQIPMPHJDBM QFSUVSCBUJPOT DPVME CF PCTFSWFE
	'JHVSF  $ %
 ĉF CBDUFSJB BU  IPVST QPTU JOGFDUJPO MPPL OP EJĎFSFOU GSPN UIF CBDUFSJB BU 
IPVST QPTU JOGFDUJPO TPNF IBWF MZTFE XIJMF PUIFST BSF TUJMM VOEFSHPJOH CJOBSZ ėTTJPO ĉVT JU BQ
QFBST UIBU BU MFBTU UP TPNF FYUFOU UIF $ FMFHBOT JOUFTUJOF JT B TVJUBCMF FOWJSPONFOU GPS & GBFDJVN UP
HSPX BOE QSPMJGFSBUF
 "ł ĵķŉĽŋĹ ĽŁŁŊłĹ ŇĹňńŃłňĹ Ľł $ ĻłĻĽķńŊ Ľň ŇĹŅŊĽŇĹĸ ĺŃŇ ĸĹĺĹłňĹ ĵĻĵĽłňŉ & ļķĻ
ĹĿŌŃ
(JWFO UIBU QSFWJPVT TUVEJFT IBE TIPXO UIBU XJMEUZQF/ BOJNBMT TIPX OP EFDSFBTF JO MJGFTQBO GFFE
JOH PO & GBFDJVN EFTQJUF & GBFDJVN QSPMJGFSBUJOH JO BOE QBDLJOH UIF $ FMFHBOT JOUFTUJOF * IZQPUIF
TJ[FE UIBU UIJT NJHIU CF B DPOTFRVFODF PG BO FĎFDUJWF JNNVOF SFTQPOTF FMJDJUFE JO XJMEUZQF XPSNT
5P UFTU XIFUIFS BO BDUJWF JNNVOF SFTQPOTF XBT SFRVJSFE GPS EFGFOTF BHBJOTU & GBFDJVN TUSBJO &
* DPNQBSFE UIF TVTDFQUJCJMJUJFT PG XJMEUZQF / BOE NVUBOU QNL XPSNT UP & GBFDJVN JOGFDUJPO *
JOJUJBMMZ UFTUFE UIF QNLNVUBOU CFDBVTF UIF 1., Q ."1, JT UIF NPTU XFMMDIBSBDUFSJ[FE PG
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UIF$ FMFHBOT JNNVOF QBUIXBZT BOE CFDBVTF 1., JT SFRVJSFE GPSNBYJNBM EFGFOTF BHBJOTU BMM QSF
WJPVTMZ UFTUFE QBUIPHFOT * EJTDPWFSFE UIBU QNL XPSNT FYIJCJUFE B TJHOJėDBOUMZ TIPSUFS MJGFTQBO
XIFO GFFEJOH PO UIF QSFWJPVTMZ UFTUFE& GBFDJVN TUSBJO & UIBOXJMEUZQF/XPSNT 	'JHVSF 

ĉJT XBT TPNFXIBU TVSQSJTJOH BT QNL XPSNT IBWF B MJGFTQBO DPNQBSBCMF UP / XPSNT PO & DPMJ
01 BOE TVHHFTUFE UIBU & GBFDJVN JT BDUVBMMZ B$ FMFHBOT QBUIPHFO 5P FOTVSF UIBU UIJT ėOEJOH XBT
OPU TQFDJėD UP UIF QBSUJDVMBS & GBFDJVN TUSBJO UIBU XBT JOJUJBMMZ VTFE * BMTP UFTUFE UIF TVTDFQUJCJMJUJFT
PG / BOE QNL UP B EJĎFSFOU & GBFDJVN TUSBJO #.44 ĉJT MBĨFS TUSBJO BQQFBSFE UP CF FWFO
MFTT QBUIPHFOJD UIBO & BT UIF MJGFTQBO PG XJMEUZQF / XPSNT PO #.44 JT MPOHFS UIBO /
XPSNT PO & CVU SFNPWBM PG UIF 1., QBUIXBZ TUJMM DBVTFE UIF XPSNT UP IBWF B TIPSUFOFE MJGFT
QBO EFNPOTUSBUJOH UIBU UIF QNL NVUBOU JT TVTDFQUJCMF UP & GBFDJVNNFEJBUFE LJMMJOH CZ BU MFBTU
UXP & GBFDJVN TUSBJOT
(JWFO UIF SFTVMUT XJUI QNLXPSNT * OFYU FWBMVBUFE UIF SPMF PG UIF '4)3 BOE#"3 QBUIXBZT
JO & GBFDJVN JOGFDUJPO 	'JHVSF 
 4QFDJėDBMMZ * UFTUFE B GTIS BOE B QNLGTIS EPVCMF NVUBOU
BT '4)3XBT TIPXO QSFWJPVTMZ UP CF SFRVJSFE GPS IPTU EFGFOTF BHBJOTU 1 BFSVHJOPTBǮǳǰ BOE * GPVOE
UIBU GTISNVUBOUT BSF IZQFSTVTDFQUJCMF UP& GBFDBMJT 	'JHVSF 
 * GPVOE UIBU MJLF JO UIF& GBFDBMJT
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JOGFDUJPO GTIS XBT IZQFSTVTDFQUJCMF UP & GBFDJVN JOGFDUJPO CVU XBT OPU BT TVTDFQUJCMF BT UIF QNL
NVUBOU BOE UIBU UIF EPVCMF NVUBOU XBT NPSF TFOTJUJWF UIBO FJUIFS PG UIF TJOHMF NVUBOUT 	'JHVSF

 5P UFTU UIF SFMFWBODF PG UIF #"3 ҼDBUFOJO QBUIXBZ 	B QBUIXBZ GPVOE UP CF BDUJWBUFE CZ
BOE SFRVJSFE GPS EFGFOTF BHBJOTU 4 BVSFVT JOGFDUJPO
 JO EFGFOTF BHBJOTU & GBFDJVN * BMTP UFTUFE TJOHMF
NVUBOUT JO QNL BOE CBS BT XFMM BT UIF QNLCBS EPVCMF NVUBOU BOE BHBJO PCTFSWFE UIBU MJLF
XJUI UIF & GBFDBMJT JOGFDUJPO UIF QNL NVUBOU XBT NPSF TVTDFQUJCMF UP JOGFDUJPO UIBO UIF CBS
NVUBOU BOE UIBU UIF EPVCMF NVUBOU XBT NPSF TVTDFQUJCMF UIBO UIF TJOHMF NVUBOUT 	'JHVSF 

$PMMFDUJWFMZ UIFTFEBUBEFNPOTUSBUF UIBU BOBDUJWF JNNVOF SFTQPOTF JT SFRVJSFE GPSEFGFOTF BHBJOTU
& GBFDJVN JO $ FMFHBOT 1SFWJPVTMZ & GBFDJVN IBE CFFO DPODFQUVBMJ[FE BT B iOPOQBUIPHFOu UIBU
TPNFIPX QBDLFE BOE QSPMJGFSBUFE JO UIF $ FMFHBOT JOUFTUJOF QFSIBQT DBVTJOH TPNF NPSCJEJUZ *U
OPX BQQFBST UIBU & GBFDJVN JT JOEFFE B XFBL QBUIPHFO BOE UIBU JNNVOPDPNQSPNJTFE XPSNT DBO
OPU LFFQ & GBFDJVN BU CBZ TVDDVNCJOH QSFNBUVSFMZ UP BO & GBFDJVN JOGFDUJPO

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(JWFO UIBU EFGFOTF BHBJOTU & GBFDJVN SFRVJSFT BO BDUJWF IPTU JNNVOF SFTQPOTF * XBT JOUFSFTUFE JO
VOEFSTUBOEJOH IPX $ FMFHBOT SFTQPOET UP & GBFDJVN JOGFDUJPO BT UIF VMUSBTUSVDUVSBM JNBHJOH TUVE
JFT 	'JHVSF 
 EJE OPU SFWFBM IPX FJUIFS & GBFDJVN PS UIF $ FMFHBOT IPTU XFSF SFBDUJOH EVSJOH UIF
JOGFDUJPO QSPDFTT 5P DIBSBDUFSJ[F UIF $ FMFHBOT IPTU SFTQPOTF UP & GBFDJVN JOGFDUJPO * VTFE XIPMF
HFOPNF USBOTDSJQUJPOBM QSPėMJOH PG $ FMFHBOT  IPVST QPTU JOGFDUJPO XJUI & GBFDJVN BOE DPNQBSFE
UIFTF TBNQMFT UP $ FMFHBOT XPSNT UIBU IBE CFFO GFE IFBULJMMFE & DPMJ GPS  IPVST & GBFDJVN JO
EVDFE B SBQJE BOE SPCVTU USBOTDSJQUJPOBM SFTQPOTF JO $ FMFHBOT 	'JHVSF 
 XJUI  VQSFHVMBUFE
HFOFT BOE  EPXOSFHVMBUFE HFOFT XJUI HSFBUFS UIBO GPME DIBOHFT JO HFOF FYQSFTTJPO 	Q  

$MPTFS FYBNJOBUJPO PG UIFNPTU IJHIMZ VQSFHVMBUFE HFOFT 	5BCMF 
 SFWFBMFE UIBUNPTU PG UIF HFOFT
XFSF BOOPUBUFE BT IZQPUIFUJDBM QSPUFJOT TJNJMBSMZ UP XIBU IBE CFFO GPVOE JO BOBMZTJT PG UIF & GBF
DBMJT JOGFDUJPO HFOF TJHOBUVSF 	5BCMF 
 8IJMFNBOZPG UIF HFOFT VQSFHVMBUFE JO& GBFDJVNJOGFDUFE
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XPSNTXFSF BMTP VQSFHVMBUFE JO& GBFDBMJTJOGFDUFEXPSNT B GFXPCWJPVT EJĎFSFODFT FNFSHFE BNPOH
UIF BOOPUBUFE HFOFT 'JSTU UIF$UZQF MFDUJO DMFD GPVOE UP CF VQSFHVMBUFE GPME JO UIF& GBFDBMJT
BSSBZ XBT BCTFOU GSPN UIF MJTU PG UIF UPQ & GBFDJVNJOEVDFE $ FMFHBOT HFOFT ĉJT XBT B TVSQSJTF
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CBDUFSJB 4FDPOE UIF."1 LJOBTFNQL B QVUBUJWF JNNVOFSFMBUFE HFOF XBT BMTP OPU EJĎFSFOUJBMMZ
FYQSFTTFE CFUXFFO UIF & GBFDJVN BOE & DPMJ TBNQMFT ĉJSE UIF HFOF JSH 	'& JOGFDUJPO SF
TQPOTJWF HFOF
 XBT GPVOE UP CF UIF UIJSENPTU IJHIMZ VQSFHVMBUFE HFOF JO UIF & GBFDJVN JOGFDUJPO
HFOF TJHOBUVSF ĉJT XBT JOUSJHVJOH BT JSH JT BMTP IJHIMZ VQSFHVMBUFE CZ 1 BFSVHJOPTB JOGFDUJPO
5P QSPCF GVSUIFS JOUP UIF GVODUJPO PG UIF HFOFT UIBU XFSF EJĎFSFOUJBMMZ FYQSFTTFE JO UIF& GBFDJVN
JOGFDUFE XPSNT * VTFE HFOF POUPMPHZ FOSJDINFOU UP JEFOUJGZ HFOF GBNJMJFT BOE CJPMPHJDBM QSPDFTTFT
UIBU XFSF PWFSSFQSFTFOUFE JO UIF & GBFDJVN JOGFDUJPO HFOF TJHOBUVSF 4JNJMBSMZ UP UIF & GBFDBMJT JOGFD
UJPO HFOF TJHOBUVSF * JEFOUJėFE BOFOSJDINFOU JO HFOFT SFMBUFE UP UIF SFHVMBUJPOPG HSPXUI BEFOZM OV
DMFPUJEF CJOEJOH GBĨZ BDJE NFUBCPMJTN BOE PYJEBUJPOSFEVDUJPO 	'JHVSF  BOE 5BCMF 
 ĉFSF

h#H2 9Xk, 1M`B+?K2Mi Q7 ;2M2 7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i2/ ;2M2b BM i?2 1X 72+BmK BM72+iBQM
;2M2 bB;Mim`2- #b2/ QM :P@i2`KbX
*OUFS1SP 5FSN %FTDSJQUJPO $PVOU  FOSJDINFOU QWBMVF
(0 SFHVMBUJPO PG HSPXUI  . .× −
(0 BEFOZM OVDMFPUJEF CJOEJOH  . .× −
(0 PYJEBUJPO SFEVDUJPO  . .× −
(0 %/"NFUBCPMJD QSPDFTT  . .× −
(0 DISPNPTPNF TFHSFHBUJPO  . .× −
(0 DPFO[ZNF CJOEJOH  . .× −
(0 "51EFQFOEFOU IFMJDBTF BDUJWJUZ  . .× −
(0 SFTQPOTF UP %/" EBNBHF TUJNVMVT  . .× −
(0 FOEPQMBTNJD SFUJDVMVN  . .× −
(0
USBOTGFSBTF BDUJWJUZ USBOTGFSSJOH BMLZM
PS BSZM 	PUIFS UIBO NFUIZM
 HSPVQT
 . .× −
(0 GBĨZ BDJE NFUBCPMJD QSPDFTT  . .× −
XFSF IPXFWFS TPNF TUSJLJOH EJĎFSFODFT CFUXFFO UIF & GBFDBMJT BOE & GBFDJVN JOGFDUJPO HFOF TJH
OBUVSFT (FOF GBNJMJFT UIBU XFSF TFMFDUJWFMZ FOSJDIFE JO UIF & GBFDJVN JOGFDUJPO CVU OPU & GBFDBMJT
JOGFDUJPO DPNQSJTFE B OFYVT PG (0 UFSNT SFMBUJOH UP%/" SFQBJS %/"NFUBCPMJD QSPDFTT DISPNP
TPNF TFHSFHBUJPO "51EFQFOEFOU IFMJDBTF BDUJWJUZ BOE UIF SFTQPOTF UP %/" EBNBHF 	5BCMFT $
BOE $

8IFO MPPLJOH GVSUIFS JOUP UIF FODPEFEQSPUFJOEPNBJOT UIBUXFSF FOSJDIFE JO UIF& GBFDJVN JOGFD
UJPOHFOF TJHOBUVSF 	5BCMF
 * TBXBOFOSJDINFOU JO DZUPDISPNF1T HMVUBUIJPOF4USBOTGFSBTFT
"51CJOEJOH IFMJDBTFT BOE %(QBUDI EPNBJOT 	XIJDI BSF UIPVHIU UP CJOE %/"
 TVHHFTUJOH
B TUSPOH DPOOFDUJPO UP YFOPCJPUJD EFUPYJėDBUJPO BOE %/"SFMBUFE CJPMPHJDBM BDUJWJUZ
 *ŁŁŊłĹ ńĵŉļŌĵŏň ĵŇĹ ŇĹŅŊĽŇĹĸ ĺŃŇ ŉļĹ ĽłĸŊķŉĽŃł Ńĺ ĻĹłĹň ĵķŉĽŋĵŉĹĸ Ķŏ & ļķĻ
ĹĿŌŃ
*G BT TVHHFTUFE CZ UIF QBUIPHFOJDJUZ BTTBZ EBUB 	'JHVSFT  BOE 
 UIBU LOPXO JNNVOF QBUIXBZT
BSF SFRVJSFE GPS EFGFOTF BHBJOTU & GBFDJVN UIFO LOPXO JNNVOF QBUIXBZT NBZ BMTP CF OFDFTTBSZ
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2+BmK BM72+iBQM
;2M2 bB;Mim`2- #b2/ QM AMi2`S`Q /QKBMbX
5FSN %FTDSJQUJPO $PVOU  FOSJDINFOU QWBMVF
*13 $ZUPDISPNF 1 DPOTFSWFE TJUF  . .× −
*13
)FMJDBTF TVQFSGBNJMZ  BOE  "51
CJOEJOH
 . .× −
*13 %(QBUDI EPNBJO  . .× −
*13 (MVUBUIJPOF 4USBOTGFSBTF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rQ`Kb i`2i2/ rBi? _LB ;BMbi bi`2bb `2bTQMb2 Ti?rv +QKTQM2Mib U?B7@R- F;#@R- Q` bFM@RV Q` p2+iQ`
+QMi`QH UG999yV /m`BM; BM72+iBQM rBi? 1X 72+HBb UiQT TM2HV Q` 1X 72+BmK U#QiiQK TM2HVX 1tT`2bbBQM
rb +QKT`2/ `2HiBp2 iQ ?2i@FBHH2/ 1X +QHB +QMi`QHX 1+? +QHmKM `2T`2b2Mib  ;2M2- i?2 MK2 Q7 r?B+?
Bb i i?2 iQT Q7 2+? +QHmKMc 2+? `Qr `2T`2b2Mib i?2 _LB +HQM2 mb2/X h?2 ?2i@KT `2~2+ib /i 7`QK
R@k #BQHQ;B+H `2THB+i2b 7Q` 2+? _LB +HQM2 MHvx2/X
GPS UIF PCTFSWFE JOEVDUJPO PG UIF & GBFDJVNBDUJWBUFE HFOFT JO UIF NJDSPBSSBZ BOBMZTJT 6TJOH UIF
/BOP4USJOH $PEF4FU EFTJHOFE GPS UIF & GBFDBMJT JOGFDUJPO TUVEJFT JO $IBQUFS  * QSPėMFE XJMEUZQF
/ XPSNT BMPOH XJUI B OVNCFS PG JNNVOF NVUBOUT EFėDJFOU JO UIF GPMMPXJOH HFOFT QNL CBS
QNLCBS GTIS OJQJ BOENQL 	'JHVSF 
 * GPVOE UIBU UIF HFOF FYQSFTTJPO QSPėMFT GPS UIFTF
NVUBOUT PO & GBFDJVNXFSF WFSZ TJNJMBS UP UIF QSPėMFT GPS UIFTF NVUBOUT PO & GBFDBMJT 	'JHVSF 

/P TJOHMF NVUBOU TFFNFE UP BCSPHBUF UIF JOEVDUJPO PG BMM UIF & GBFDJVNBDUJWBUFE HFOFT UIPVHI SF
NPWBM PG BOZ POF PG UIF QBUIXBZT BĎFDUFE UIF JOEVDUJPO PG BU MFBTU TPNF PG UIF & GBFDJVNBDUJWBUFE
HFOFT *U BMTP BQQFBSFE UIBU XJMEUZQF FYQSFTTJPO PG TPNF HFOFT 	FH DMFD '' 5$
)' )' BOE 5#
 EFQFOEFE PO NVMUJQMF QBUIXBZT UIJT XBT BMTP PCTFSWFE GPS
UIFTF NVUBOUT XIFO JOGFDUFE XJUI & GBFDBMJT
 &ńŋĻŉŅĹŅĹĹŌŊĵķŉĽŋĵŉĹĸ ĹĺĺĹķŉŃŇň ĵŇĹ ĽłĸŊķĹĸ Ķŏ ĶŃŉļ ĹłŉĹŇŃķŃķķĵŀ ňńĹķĽĹň
ĶŊŉ ĵŇĹ ŇĹĻŊŀĵŉĹĸ Ķŏ ĸĽĺĺĹŇĹłŉ ńĵŉļŌĵŏň
)BWJOHFTUBCMJTIFE UIBU LOPXO JNNVOFQBUIXBZT BSF SFRVJSFE GPS UIF JOEVDUJPOPG& GBFDJVNBDUJWBUFE
HFOFT BOE GPS $ FMFHBOT EFGFOTF BHBJOTU & GBFDJVN * OFYU JOWFTUJHBUFE XIFUIFS QSFWJPVTMZ JEFOUJėFE
TUSFTT SFTQPOTF QBUIXBZT XFSF BMTP SFRVJSFE GPS UIF JOEVDUJPO PG UIFTF &OUFSPDPDDVTBDUJWBUFE HFOFT
BTNBOZ QIBTF * BOE ** EFUPYJėDBUJPO HFOFT XFSF GPVOE UP CF VQSFHVMBUFE CZ& GBFDJVN 5P UIJT FOE *

hif−1
kgb−1
skn−1acs−2
fm
o−2
gsto−1
clec−60
hrg−4
hrg−1
aqp−1
far−7
sodh−1
C
04G
6.5
F41C3.1
H02F09.3
F21C10.10
m
rp−5
H02F09.2
F41E6.5
hsp−12.3
F53E10.4
C
35C5.8
W
03D
2.6
H43E16.1
nhr−88
m
pk−2
asm
−3
F09F7.6
C25H3.10
cyp−13A7
acs−11
T19C9.8
C46H11.2
E02D9.1
fm
o−1
C50F7.5
cyp−37B1
gst−4
T05E7.1
Y38F1A.6
ttr−44
nhr−114
spp−23
F43E2.5
m
ath−3
sam
s−1
T04A8.15
C17H12.8
rad−50
F13D12.6
ZK593.3
B0001.2
prpf−4
folt−2
clec−72
pm
p−5
ilys−3
F35E12.5
fbxa−72
T24B8.5
Y40B10A.6
F08G
5.6
clec−67
nhr−68
C45B2.1
acdh−1
C05D
12.3
ech−9
spp−12
clec−70
6B;m`2 9XN, ai`2bb `2bTQMb2 Ti?rvb `2 `2[mB`2/ 7Q` i?2 BM/m+iBQM Q7 1Mi2`Q+Q++mb@+iBpi2/
;2M2b i bi2/v@bii2- BM i?2 #b2M+2 Q7 Ti?Q;2MX >2i@KT Q7 i?2 7QH/@+?M;2b Q7 1Mi2`Q+Q++mb@
+iBp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v +QKTQM2Mib U?B7@R- F;#@
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+? +QH@
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VTFE 3/"J UP LOPDL EPXO UISFF HFOFT JOWPMWFE JO TUSFTT SFTQPOTFT IJG 	IZQPYJBJOEVDJCMF GBDUPS
 B USBOTDSJQUJPO GBDUPS SFTQPOTJWF UP IZQPYJB
ǰǱǸǮǵǶ LHC 	B +/, LJOBTF UIBU SFHVMBUFT UIF SFTQPOTF
UP QPSF GPSNJOH UPYJOT BOE IFBWZNFUBM TUSFTT
Ǯǰǲ BOE TLO 	B USBOTDSJQUJPO GBDUPS ėSTU DIBSBDUFSJ[FE
GPS JUT SPMF JO UIF PYJEBUJWF TUSFTT SFTQPOTFǯ BOE UIBU JT OPX LOPXO UP BMTP FYFSU B SPMF JO UIF VOGPMEFE
QSPUFJO SFTQPOTF
ǲǰ $PNQBSJOH UIF XPSNT UIBU IBE CFFO USFBUFE XJUI 3/"J BHBJOTU TUSFTTSFMBUFE
HFOFT UP B WFDUPS DPOUSPM 	-
 * PCTFSWFE UIBU UIF JOEVDUJPO PG B TJ[BCMF TVCTFU PG UIF &OUFSP
DPDDVTBDUJWBUFE HFOFT XBT BCSPHBUFE XIFO LHC BOE TLO XFSF LOPDLFE EPXO 	'JHVSF  MPXFS
QBOFM
 /PUBCMZ VQSFHVMBUJPO PG DMFD BRQ GBS)')')&NQL BTN
 '' BOE$)XFSF JNQBJSFE JO UIF BCTFODF PG LHC PS TLO ĉF MFWFMT PG SFQSFTTJPO PG
UIF &OUFSPDPDDVTBDUJWBUFE HFOFT PCTFSWFE JO TLO BOE LHC TVHHFTU UIBU UIFTF UXP HFOFT NPEVMBUF
B WFSZ TJNJMBS TFU PG UBSHFU HFOFT PS UIBU UIFZ BDU UPHFUIFS QFSIBQT JO UIF TBNF HFOFUJD QBUIXBZ 4VS
QSJTJOHMZ UIJT TFU PG HFOFT XBT BMNPTU JEFOUJDBM UP UIF HFOFT XIPTF JOEVDUJPO XBT BCSPHBUFE JO UIF
GTISNVUBOU 	'JHVSF  BOE 'JHVSF 
 *OEFFE UIF GTISNVUBOU FYIJCJUFE B ESBTUJDBMMZ EJĎFS
FOU QSPėMF GSPN UIF PUIFS JNNVOF NVUBOUT JOTUFBE FYIJCJUJOH BO FĎFDU PO HFOF FYQSFTTJPO TJNJMBS
UP UIBU PG UIF TUSFTT NVUBOUT ĉJT TUSPOHMZ TVHHFTUT UIBU GTIS NBZ QMBZ B SPMF JO UIF SFHVMBUJPO PG
TUSFTTJOEVDFE HFOFT BOE QFSIBQT FWFO TQFDJėDBMMZ JO PYJEBUJWF TUSFTT BT LHC BOE TLO IBWF CPUI
CFFO JNQMJDBUFE JO UIF SFTQPOTF UP PYJEBUJWF TUSFTT
5P EFUFSNJOF XIFUIFS UIF IJG LHC BOE TLO TUSFTT SFTQPOTF QBUIXBZT XFSF BMTP SFRVJSFE GPS
UIF BDUJWBUJPO PG UIF HFOFT BDUJWBUFE EVSJOH BO & GBFDBMJT JOGFDUJPO * SFQFBUFE UIF 3/"J LOPDLEPXO
FYQFSJNFOUT UIJT UJNF FYQPTJOH UIF XPSNT UP & GBFDBMJT 6OFYQFDUFEMZ * GPVOE UIBU LOPDLEPXO PG
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M/ ?B7@R Bb biiBbiB+HHv bB;MB}+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H
BM72+iBQMb U1X 72+HBb, T 4 .× −- 1X 72+BmK, T 4 .× −V- r?2`2b i?2 /Bz2`2M+2 #2ir22M Lk
M/ bFM@R Bb MQi biiBbiB+HHv bB;MB}+Mi 7Q` 2Bi?2` 2Mi2`Q+Q++H bi`BM U1X 72+HBb, T 4 .- 1X 72+BmK,
T 4 .VX
UIFTF HFOFT CBSFMZ BĎFDUFE UIF JOEVDUJPO PG UIF & GBFDBMJTBDUJWBUFE HFOFT TBWF GPS LHC XIJDI EJE
SFEVDF UIF JOEVDUJPO PG UIF BCPWFOBNFE FĎFDUPST UIPVHI UPNVDI MFTTFS FYUFOU UIBOXIBU IBE CFFO
PCTFSWFE JO UIF& GBFDJVN JOGFDUJPO 	'JHVSF  VQQFS QBOFM
 ĉFTF EBUB EFNPOTUSBUF UIBU BMUIPVHI
& GBFDBMJT BOE & GBFDJVN JOEVDF UIF TBNF$ FMFHBOT IPTU HFOFT TPNFUJNFT FWFO UP TJNJMBS MFWFMT UIF
FYQSFTTJPO PG UIFTF HFOFT JT SFHVMBUFE CZ EJĎFSFOU TJHOBMJOH QBUIXBZT JO UIFTF UXP JOGFDUJPOT *O
EVDUJPO PG UIFTF &OUFSPDPDDVTJOEVDFE HFOFT BQQFBST UP CF GBS NPSF EFQFOEFOU VQPO TUSFTT SFTQPOTF
TJHOBMJOH QBUIXBZT JO UIF DBTF PG & GBFDJVN JOGFDUJPO UIBO JO UIF & GBFDBMJT JOGFDUJPO )PXFWFS CPUI
JNNVOJUZ BOE TUSFTT QBUIXBZT BSF SFRVJSFE GPS UIF JOEVDUJPO PG & GBFDJVNBDUJWBUFE HFOFT
/FYU * FYBNJOFEXIFUIFSIJG LHC BOE TLOXFSF SFRVJSFE GPS UIFCBTBM FYQSFTTJPOPG UIFTF&O
UFSPDPDDVTBDUJWBUFE HFOFT JO UIF BCTFODF PG BOZ QBUIPHFO $PNQBSJOH UIFTF LOPDLFEEPXO XPSNT
UP UIF WFDUPS DPOUSPMGFE XPSNT BMM FYQPTFE UP IFBULJMMFE & DPMJ * GPVOE UIBU UIFTF TUSFTTSFMBUFE
HFOFT QMBZ TPNF SPMF JO UIF CBTBM FYQSFTTJPO PG UIF &OUFSPDPDDVTBDUJWBUFE HFOFT 	'JHVSF 
 UIPVHI
OPU UP UIF TBNF EFHSFF UIBU UIF QSFWJPVTMZ FYBNJOFE JNNVOF QBUIXBZT 	1., #"3 FUD
 SFH
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Mib /2}+B2Mi BM M?`@e3
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7Q` #Qi? bi`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VMBUFE UIF TUFBEZTUBUF MFWFMT PG UIFTF HFOFT 	'JHVSF 
 ĉJT NBZ JOEJDBUF UIBU UIF DPOUSPM PG
UIFTF&OUFSPDPDDVTBDUJWBUFE HFOFT JO UIF BCTFODFPG BOZQBUIPHFO JTNFEJBUFEQSJNBSJMZ CZ JNNVOF
SFMBUFE TJHOBMJOH QBUIXBZT BOE OPU TUSFTTSFMBUFE QBUIXBZT
(JWFO UIBU TUSFTT SFTQPOTF QBUIXBZT BSF TFMFDUJWFMZ SFRVJSFE GPS UIF SFHVMBUJPO PG B TVCTFU PG &OUF
SPDPDDVTBDUJWBUFE HFOFT JO UIF & GBFDJVN CVU OPU & GBFDBMJT JOGFDUJPO * UFTUFE UIF SPMF PG UIFTF TUSFTT
SFTQPOTF QBUIXBZT JO QSPUFDUJPO GSPN & GBFDJVN JOGFDUJPO UP BTTFTT XIFUIFS UIFSF XBT BOZ EJĎFS
FODF CFUXFFO UIF TVTDFQUJCJMJUJFT PG UIFTF NVUBOUT XIFO JOGFDUFE XJUI FJUIFS FOUFSPDPDDBM TQFDJFT
5P UFTU UIJT * 3/"JUSFBUFE$ FMFHBOT - MBSWBF BOE FYQPTFE UIFN UP FJUIFS & GBFDBMJT 	'JHVSF B

PS& GBFDJVN	'JHVSF C
 BOE GPVOE UIBU XPSNT EFėDJFOU JO LHCXFSF IZQFSTFOTJUJWF UP CPUI FO
UFSPDPDDBM JOGFDUJPOT 8IJMF IJGNBZ QMBZ BNPEFTU SPMF JO EFGFOTF BHBJOTU & GBFDBMJT BOE & GBFDJVN
BT UIF EJĎFSFODF JO MJGFTQBO CFUXFFOXJMEUZQF BOE IJGEFėDJFOU XPSNT JT TUBUJTUJDBMMZ TJHOJėDBOU JO
CPUI FOUFSPDPDDBM JOGFDUJPOT * EJE OPU PCTFSWF B MBSHF PS TJHOJėDBOU EJĎFSFODF JO UIF TVTDFQUJCJMJUZ
PG XPSNT EFėDJFOU JO TLO SFMBUJWF UP UIF - WFDUPS DPOUSPM FWFO UIPVHI TLO TFFNFE UP QMBZ
B MBSHFS SPMF JO UIF JOEVDUJPO PG UIF &OUFSPDPDDVTBDUJWBUFE HFOFT UP UIF & GBFDJVN JOGFDUJPO

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6B;m`2 9XRk, *X 2H2;Mb bKHH _L Ti?rv Bb `2[mB`2/ 7Q` i?2 BM/m+iBQM Q7 1Mi2`Q+Q++mb@
+iBpi2/ ;2M2bX >2i@KT Q7 i?2 7QH/@+?M;2b Q7 1Mi2`Q+Q++mb@+iBpi2/ ;2M2b BM Lk rQ`Kb i`2i2/
rBi? _LB ;BMbi *X 2H2;Mb bKHH _L Ti?rv +QKTQM2Mib Q` p2+iQ` +QMi`QH UG999y- iQT `QrV /m`BM;
BM72+iBQM rBi? 1X 72+HBb UiQT TM2HV Q` 1X 72+BmK U#QiiQK TM2HVX 1tT`2bbBQM rb +QKT`2/ `2HiBp2
iQ ?2i@FBHH2/ 1X +QHB +QMi`QHX 1+? +QHmKM `2T`2b2Mib  ;2M2- i?2 MK2 Q7 r?B+? Bb i i?2 iQT Q7 2+?
+QHmKMc 2+? `Qr `2T`2b2Mib i?2 _LB +HQM2 mb2/X
.%5 B TVCVOJU PG UIF DPOTFSWFE .FEJBUPS DPNQMFY IPNPMPHPVT NBNNBMJBO .&% IBT
CFFO EFNPOTUSBUFE UP BDUJWBUF HFOFT JO SFTQPOTF UP PYJEBUJWF TUSFTT BOE YFOPCJPUJD USFBUNFOUǲǱ "E
EJUJPOBMMZ .%5 IBT CFFO TIPXO UP IBWF B QSPUFDUJWF SPMF BHBJOTU JOGFDUJPO XJUI 1 BFSVHJOPTB CZ
VQSFHVMBUJOH B OVNCFS PG EFUPYJėDBUJPO HFOFT EPXOTUSFBN PG 1.,ǮǳǶ ,OPDLEPXO PG NEU
DBVTFE FOIBODFE TVTDFQUJCJMJUZ UP & GBFDBMJT BOE & GBFDJVN JOGFDUJPO XJUI UIF NPTU TFWFSF QIFOP
UZQFT PG UIF 3/"J LOPDLEPXOT UFTUFE XJUI FWFO HSFBUFS TVTDFQUJCJMJUZ UIBO UIF LHCNVUBOUT 	'JH
VSF 
 0OF XPVME TVSNJTF UIBU .%5 NBZ QMBZ B QSPUFDUJWF SPMF JO &OUFSPDPDDVT JOGFDUJPO CZ
USBOTDSJQUJPOBMMZ SFHVMBUJOH$ FMFHBOT EFGFOTF HFOFT FTQFDJBMMZ EFUPYJėDBUJPOSFMBUFE HFOFT NBOZ PG
XIJDI BSF FOSJDIFE JO UIF &OUFSPDPDDVT HFOF TJHOBUVSF *U JT JNQPSUBOU UP OPUF IPXFWFS UIBU UIFNEU
 NVUBOU IBT B SFEVDFE MJGFTQBO XIFO HSPXO PO UIF OPSNBM MBCPSBUPSZ GPPE TPVSDF & DPMJ 01
DPNQBSFE UP XJMEUZQF DPOUSPMTǯǭǶ
#FDBVTF UIF TUSFTTSFTQPOTF QBUIXBZT UFTUFEXFSF OPU EJĎFSFOUJBMMZ SFRVJSFE GPS QSPUFDUJPO BHBJOTU
JOGFDUJPOT XJUI UIF UXP FOUFSPDPDDBM TQFDJFT * XPOEFSFE XIFUIFS PUIFS QBUIXBZT SFMBUFE UP TUSFTT
NJHIU FYQMBJO UIF USBOTDSJQUJPOBM SFTQPOTF PG TUSFTTSFMBUFE HFOFT JO UIFTF UXP JOGFDUJPOT * GPDVTFE
NZ BĨFOUJPO PO UISFF OVDMFBS IPSNPOF SFDFQUPST 	/)3T
 UIBU XFSF GPVOE UP CF EJĎFSFOUJBMMZ FY
QSFTTFE JO UIF & GBFDBMJT BOE & GBFDJVN BSSBZT OIS OIS BOE OIS /)3T IBWF CFFO
EFNPOTUSBUFE UP SFHVMBUF HFOF FYQSFTTJPO JO SFTQPOTF UP NBOZ DVFT JODMVEJOH EFWFMPQNFOUBM FOWJ
SPONFOUBM BOE OVUSJUJPOBM TJHOBMT BOE BT B SFTVMU JOUFHSBUF OVNFSPVT JOQVUT UP ėOFUVOF UIF SFTVMU

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6B;m`2 9XRj, h?2 *X 2H2;Mb bKHH _L Ti?rv Bb `2[mB`2/ 7Q` i?2 BM/m+iBQM Q7 1Mi2`Q+Q++mb@
+iBpi2/ ;2M2b i bi2/v@bii2- BM i?2 #b2M+2 Q7 Ti?Q;2MX >2i@KT Q7 i?2 7QH/@+?M;2b Q7
1Mi2`Q+Q++mb@+iBpi2/ ;2M2b BM Lk rQ`Kb i`2i2/ rBi? _LB ;BMbi bKHH _L Ti?rv +QKTQM2Mib
Q` p2+iQ` +QMi`QH UG999yV 72/ ?2i@FBHH2/ 1X +QHB-  MQM@Ti?Q;2MB+ 7QQ/ bQm`+2VX 1+? +QHmKM `2T`2b2Mib
 ;2M2- i?2 MK2 Q7 r?B+? Bb i i?2 iQT Q7 2+? +QHmKMc 2+? `Qr `2T`2b2Mib i?2 _LB +HQM2 mb2/X h?2
?2i@KT `2~2+ib /i 7`QK R@k #BQHQ;B+H `2THB+i2b 7Q` 2+? _LB +HQM2 MHvx2/X
JOH USBOTDSJQUJPOBM SFTQPOTFǯǮǭ 5P BTTFTT UIF SPMF PG UIFTF UISFF /)3T JO $ FMFHBOT EFGFOTF BHBJOTU
&OUFSPDPDDVT * UFTUFE NVUBOUT EFėDJFOU JO FBDI PG UIF UISFF /)3T GPS UIFJS TVTDFQUJCJMJUZ UP & GBF
DBMJT BOE & GBFDJVN * GPVOE UIBU BMM UIF /)3NVUBOUT UFTUFE XFSF TVTDFQUJCMF UP CPUI FOUFSPDPDDBM
JOGFDUJPOT UIPVHI JU BQQFBST UIBU UIF OIS NVUBOU JT NPSF TVTDFQUJCMF UP & GBFDBMJT UIBO JU JT UP
& GBFDJVN 	'JHVSF 

"OPUIFS HSPVQ PG HFOFT UIBU XFSF EJĎFSFOUJBMMZ VQSFHVMBUFE JO UIF & GBFDJVN JOGFDUJPO HFOF TJHOB
UVSF CVU XIJDI XFSF OPU VQSFHVMBUFE CZ & GBFDBMJT DPOTJTUFE PG TNBMM 3/" QSPDFTTJOH DPNQPOFOUT
'PVS HFOFT EDS 	%JDFS
 ESI 	%JDFSSFMBUFE IFMJDBTF
 ESTI 	%SPTIB
 BOE SEF 	POF PG UIF
NBOZ $ FMFHBOT BSHPOBVUF QSPUFJOT
 XFSF EJĎFSFOUJBMMZ VQSFHVMBUFE JO UIF & GBFDJVN BSSBZ CVU OPU
JO UIF & GBFDBMJT BSSBZ * QSPėMFE UIF HFOF FYQSFTTJPO PG$ FMFHBOT UIBU IBE CFFO USFBUFE XJUI 3/"J UP
LOPDLEPXO FBDI PG UIFTF GPVS TNBMM 3/" QBUIXBZ DPNQPOFOUT FYQPTFE UIFN GPS  IPVST UP FJUIFS
& GBFDBMJT PS & GBFDJVN BOE UIFO BTTBZFE UIFJS HFOF FYQSFTTJPO QSPėMFT GPS UIF &OUFSPDPDDVTBDUJWBUFE
HFOFT SFQSFTFOUFE CZ UIF /BOP4USJOH $PEF4FU 4JNJMBSMZ UP XIBU XBT PCTFSWFE XJUI XPSNT EFė
DJFOU JO TUSFTT SFTQPOTF QBUIXBZT $ FMFHBOT EFėDJFOU JO DPNQPOFOUT PG UIF TNBMM 3/" QSPDFTTJOH
QBUIXBZ JOGFDUFE XJUI & GBFDBMJT TIPXFE MJĨMF EJĎFSFODF JO HFOF FYQSFTTJPO XIFO DPNQBSFE XJUI
UIF - WFDUPS DPOUSPM 	'JHVSF 
 *O DPOUSBTU XIFO UIF TNBMM 3/" QSPDFTTJOH QBUIXBZ XBT
LOPDLFE EPXO CFGPSF JOGFDUJPO XJUI & GBFDJVN UIF JOEVDUJPO PG UIF TBNF TFU PG TUSFTTSFHVMBUFE
HFOFT BT JO 'JHVSF XFSF BCSPHBUFE TVHHFTUJOH UIBU UIF TNBMM 3/"QSPDFTTJOH QBUIXBZ BOE TUSFTT
SFTQPOTF QBUIXBZT NBZ SFHVMBUF UIF TBNF TFU PG UBSHFU HFOFT JO SFTQPOTF UP UIF TBNF DVF PS BDU JO

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6B;m`2 9XR9, aKHH _L Ti?rv +QKTQM2Mib `2 `2[mB`2/ 7Q` *X 2H2;Mb /272Mb2 ;BMbi 1M@
i2`Q+Q++mbX 1z2+i Q7 1Mi2`Q+Q++mb BM72+iBQM QM 72`@R8c72K@R *X 2H2;Mb i`2i2/ rBi? G999y p2+iQ` +QM@
i`QH- /`b?@R- /`?@j- /+`@R Q` `/2@R _LBX *X 2H2;Mb KmiMib /2}+B2Mi BM /+`@R M/ /`b?@R #Qi? 2t?B#Bi
b?Q`i2M2/ HB72bTMb mTQM BM72+iBQM rBi? 1X 72+HBb M/ 1X 72+BmKX h?2 /Bz2`2M+2 BM HB72bTM #2ir22M
G999y M/ /+`@R U1X 72+HBb, T 4 .× −- 1X 72+BmK, T I .× −V M/ #2ir22M G999y M/
/`b?@R U1X 72+HBb, T 4 .× −- 1X 72+BmK, T 4 .× −V `2 biiBbiB+HHv bB;MB}+MiX AM +QM@
i`bi- i?2 /Bz2`2M+2b BM HB72bTMb #2ir22M i?2 G999y p2+iQ` +QMi`QH M/ i?2 KmiMib /`?@j M/ `/2@R `2
biiBbiB+HHv bB;MB}+Mi 7Q` i?2 1X 72+BmK BM72+iBQM UT 4 .× − M/ T 4 .× −- `2bT2+iBp2HvV-
#mi MQi 7Q` i?2 1X 72+HBb BM72+iBQM UT 4 . M/ T 4 .- `2bT2+iBp2HvVX
UIF TBNF QBUIXBZ *OEFFE NVUBOUT JO EDS BSF DPNQSPNJTFE JO UIF SFTJTUBODF UP IFBU TIPDL BOE
PYJEBUJWF TUSFTTǮǰǳ ĉFTF EBUB QSPWJEF BEEJUJPOBM FWJEFODF GPS UIF EJĎFSFOUJBM SFHVMBUJPO PG &OUF
SPDPDDVTBDUJWBUFE HFOFT JO UIF & GBFDJVN JOGFDUJPO ĉF SPMF PG UIF TNBMM 3/" QSPDFTTJOH QBUIXBZ
PO UIF SFHVMBUJPO PG UIFTF &OUFSPDPDDVTBDUJWBUFE HFOFT BU TUFBEZTUBUF JO UIF BCTFODF PG QBUIPHFO
XBT BMTP FYBNJOFE "T * IBE FTUBCMJTIFE GPS UIF TUSFTT SFTQPOTF QBUIXBZ HFOFT UIF TNBMM 3/" QBUI
XBZ SFHVMBUFE UIF CBTBM FYQSFTTJPO PG UIFTF &OUFSPDPDDVTBDUJWBUFE HFOFT JO UIF BCTFODF PG QBUIPHFOT
	'JHVSF 

5P FWBMVBUF UIF SPMF PG UIF TNBMM 3/"QSPDFTTJOHNBDIJOFSZ JO EFGFOTF BHBJOTU&OUFSPDPDDVT UIFTF
HFOFTXFSFLOPDLFEEPXOBOE UIFOBTTBZFE GPS UIFJS TVTDFQUJCJMJUZ UP& GBFDBMJT BOE& GBFDJVN 8PSNT
EFėDJFOU JO EDS PS ESTI EJTQMBZFE FOIBODFE TVTDFQUJCJMJUZ UP & GBFDBMJT BOE & GBFDJVN JOGFDUJPO
BT XFSF XPSNT EFėDJFOU JO ESTI 	'JHVSF 
 *OUFSFTUJOHMZ $ FMFHBOT EFėDJFOU JO ESI BOE SEF
XFSF TVTDFQUJCMF UP JOGFDUJPOXJUI& GBFDJVN CVU OPU& GBFDBMJT BT UIF EJĎFSFODF JO MJGFTQBOT CFUXFFO

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Stress-induced genes
6B;m`2 9XR8, h?2 1X 72+BmK BM72+iBQM ;2M2 bB;Mim`2 +QKT`Bb2b ;2M2b i?i `2 mT`2;mHi2/ BM
`2bTQMb2 iQ /Bp2`b2 +2HHmH` bi`2bb2bX S`QTQ`iBQMH o2MM /B;`Kb +QKT`BM; i?2 1X 72+BmK BM72+iBQM
;2M2 bB;Mim`2 Q7 mT`2;mHi2/ ;2M2b iQ i?2 ;2M2 bB;Mim`2b 7Q` mT`2;mHi2/ ;2M2b Q7 *X 2H2;Mb /2}+B2Mi
BM ;b@R9y UV- i`2i2/ rBi? bQ/BmK `b2MBi2R3e U"V- i`2i2/ rBi? bT;@d _LBR9e U*V- i`2i2/ rBi? i?2
bKHH KQH2+mH2 _Sq@k9Re3 U.V- M/ i`2i2/ rBi? ?vT2`#`B+ Qtv;2M UiQ BM/m+2 QtB/iBp2 bi`2bbVR88 U1VX
h?2 MmK#2` BM i?2 +2Mi2` Q7 2+? +B`+H2 `2T`2b2Mib i?2 iQiH MmK#2` Q7 ;2M2b i?i `2 mT`2;mHi2/ #v
i`2iK2Mi rBi? i?2 T`iB+mH` BM/B+i2/ bi`2bbX h?2 MmK#2` BM i?2 Qp2`HT Q7 i?2 irQ +B`+H2b `2T`2b2Mib
i?2 ;2M2b +QKKQM iQ #Qi? bB;Mim`2bX h?2 +QKKQM 2Mi2`Q+Q++H BM72+iBQM ;2M2 bB;Mim`2 U;2M2b i?i
`2 mT`2;mHi2/ #v #Qi? 1X 72+HBb M/ 1X 72+BmKV rb HbQ +QKT`2/ iQ i?2 iQiH b2i Q7 ;2M2b mT`2;m@
Hi2/ #v Mv Q7 i?2 #Qp2 bi`2bb i`2iK2Mib U6VX h?2 ?2i@KT `2~2+ib /i 7`QK QM2 `2THB+i2 7Q` 2+?
KmiMi MHvx2/X
UIF WFDUPS DPOUSPM BOE LOPDLEPXOT JO& GBFDBMJT JOGFDUJPO EJE OPU SFBDI TUBUJTUJDBM TJHOJėDBODF ĉFTF
SFTVMUT TVHHFTU UIBU UIF TNBMM 3/" QSPDFTTJOH QBUIXBZ JO $ FMFHBOT JT SFRVJSFE GPS EFGFOTF BHBJOTU
&OUFSPDPDDVT
"U UIJT KVODUVSF JO UIF TUVEZ * XBT JOUSJHVFE CZ UIF EJĎFSFOUJBM SFHVMBUJPO PG EFGFOTF HFOFT JO
EVDFE CZ & GBFDJVN 'VSUIFSNPSF * XPOEFSFE BCPVU UIF SFMBUJPOTIJQ CFUXFFO UIF JNNVOF BOE
TUSFTT SFTQPOTFT JO$ FMFHBOT BOE * TQFDVMBUFE UIBU UIFSFNBZ CF B TIBSFE HFOF TJHOBUVSF CFUXFFO UIF
& GBFDJVNBDUJWBUFE HFOFT BOE UIF TUSFTT SFTQPOTF HFOF TJHOBUVSFT PG QSFWJPVTMZ QVCMJTIFE TUVEJFT
5P BTTFTT UIJT UIF & GBFDJVN HFOF TJHOBUVSF XBT DPNQBSFE UP ėWF HFOF TJHOBUVSFT DPNQJMFE GSPN

FYQFSJNFOUT PG $ FMFHBOT EFėDJFOU JO HBT 	B TVCVOJU PG NJUPDIPOESJBM DPNQMFY * UIBU JT SFRVJSFE
GPS PYJEBUJWF QIPTQIPSZMBUJPO NVUBUJPO PG XIJDI JOEVDFT NJUPDIPOESJBM EZTGVODUJPO
Ǳǭ FYQPTFE
UP TPEJVN BSTFOJUF 	BO JOIJCJUPS PG QSPUFJO USBOTMBUJPO BOE JOEVDFS PG PYJEBUJWF TUSFTT
Ǯǵǳ FYQPTFE
UP XJUI TQH 3/"J 	3/"J PG B OVDMFBSFODPEFE NJUPDIPOESJBM NFUBMMPQSPUFBTF XIJDI VMUJNBUFMZ
JOEVDFT NJUPDIPOESJBM TUSFTT
ǮǱǳ FYQPTFE UP 318 	B TNBMM NPMFDVMF UIBU JO BEEJUJPO UP BDUJWBU
JOH UIF 1., JNNVOF QBUIXBZ BMTP JOEVDFT B QPUFOU EFUPYJėDBUJPO SFTQPOTF
Ǯǳǵ BOE FYQPTFE UP
IZQFSCBSJD PYZHFO 	XIJDI JOEVDFT PYJEBUJWF TUSFTT
Ǯǲǲ 	'JHVSF  "&
 *O FBDI DBTF B TJHOJėDBOU
PWFSMBQ JO UIF& GBFDJVN JOGFDUJPO HFOF TJHOBUVSF BOE UIF TUSFTT SFTQPOTF DPVME CF JEFOUJėFE *O UFSNT
PG UIF OVNCFS PG HFOFT UIBU PWFSMBQQFE JO FBDI DPNQBSJTPO  HFOFT XFSF TIBSFE CFUXFFO & GBF
DJVN BOE HBT  CFUXFFO & GBFDJVN BOE TPEJVN BSTFOJUF  CFUXFFO & GBFDJVN BOE TQH 3/"J
 CFUXFFO & GBFDJVN BOE 318 BOE  CFUXFFO & GBFDJVN BOE IZQFSPYJB
h#H2 9X9, 1M`B+?K2Mi Q7 ;2M2 7KBHB2b BM ;2M2b BM/m+2/ #v 1Mi2`Q+Q++mb M/ Q`;MBbKH
bi`2bb- #b2/ QM :P i2`KbX
*OUFS1SP 5FSN %FTDSJQUJPO $PVOU  FOSJDINFOU QWBMVF
(0 PYJEBUJPO SFEVDUJPO  . .× −
(0 JSPO JPO CJOEJOH  . .× −
(0 IFNF CJOEJOH  . .× −
(0 BHJOH  . .× −
(0 HMVUBUIJPOF USBOTGFSBTF BDUJWJUZ  . .× −
* UIFO DPNQBSFE UIF DPNNPO FOUFSPDPDDBM TJHOBUVSF 	JF UIPTF VQSFHVMBUFE HFOFT UIBU BSF DPN
NPO UP CPUI UIF & GBFDBMJT BOE & GBFDJVN HFOF TJHOBUVSF
 UP UIF UPUBM TFU PG HFOFT VQSFHVMBUFE CZ BOZ
PG UIF BCPWF TUSFTT USFBUNFOUT 	'JHVSF  '
 BOE JEFOUJėFE  HFOFT TIBSFE CFUXFFO UIF UXP TFUT
5P JEFOUJGZ UIF HFOF GBNJMJFT UIBU XFSF FOSJDIFE JO UIJT HFOF TFU * VTFE HFOF POUPMPHZ 	%"7*%
ǳǵ
BOE WJTVBMJ[FE UIF SFTVMU VTJOH 3&7J(0ǯǭǲ 	'JHVSF  BOE 5BCMF 
 ĉJT JEFOUJėFE TFWFSBM HFOF
GBNJMJFT SFMBUJOH UP UIF PYJEBUJPOSFEVDUJPO QSPDFTT JSPO JPO CJOEJOH PSHBOJTNBM BHJOH MJQJE NPE
JėDBUJPO BOE HMVUBUIJPOF USBOTGFSBTF BDUJWJUZ TVHHFTUJOH UIBU & GBFDJVN BOE PUIFS TUSFTT SFTQPOTFT
JOEVDF DIBOHFT JO MJQJE BOE JSPO NFUBCPMJTN BT XFMM BT UIF FTDBMBUJPO PG EFUPYJėDBUJPO QSPHSBNT

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6B;m`2 9XRe, 6mM+iBQMH +HbbB}+iBQM Q7 ;2M2b +QKKQM iQ i?2 +2HHmH` bi`2bb M/ 1X 72+BmK
BM72+iBQM ;2M2 bB;Mim`2bX h?2 :P i2`Kb 2M`B+?2/ BM i?2 b2i Q7 9N ;2M2b `2T`2b2Mi2/ BM i?2 Qp2`HT BM
6B;m`2 9XR8- T`i 6- mbBM; i?2 _1oB:P pBbmHBxiBQM iQQHX *QHQ`b +Q``2bTQM/BM; iQ MPH T@pHm2 Q7 i?2:P i2`K 2M`B+?K2Mi `2 T`QpB/2/ BM i?2 H2;2M/X

.PSFPWFS UIFTFHFOFT TIPXFEBOFOSJDINFOU JO DZUPDISPNF1T BMDPIPM EFIZESPHFOBTFT HMV
UBUIJPOF 4USBOTGFSBTFT BOE 6%1HMVDVSPOPTZM 6%1HMVDPTZMUSBOTGFSBTFT BMM PG XIJDI BSF QIBTF *
BOE QIBTF ** EFUPYJėDBUJPO HFOFT 	5BCMF 

h#H2 9X8, 1M`B+?K2Mi Q7 T`Qi2BM /QKBMb BM ;2M2b BM/m+2/ #v 1Mi2`Q+Q++mb M/ Q`;MBbKH
bi`2bb- #b2/ QM AMi2`S`Q /QKBMbX
*OUFS1SP 5FSN %FTDSJQUJPO $PVOU  FOSJDINFOU QWBMVF
*13 $ZUPDISPNF 1 DPOTFSWFE TJUF  . .× −
*13
"MDPIPM EFIZESPHFOBTF [JODDPOUBJOJOH
DPOTFSWFE TJUF
 . .× −
*13 (MVUBUIJPOF 4USBOTGFSBTF $UFSNJOBM  . .× −
*13
6%1HMVDVSPOPTZM6%1
HMVDPTZMUSBOTGFSBTF
 . .× −
1SFWJPVTMZ XIFO MPPLJOH BU UIF HFOF GBNJMJFT FOSJDIFE JO UIF & GBFDJVN JOGFDUJPO HFOF TJHOBUVSF
* OPUJDFE B TUSPOH FOSJDINFOU JO HFOFT SFMBUFE UP %/" NFUBCPMJTN BOE %/" SFQBJS 	5BCMF 

ĉJT XBT FTQFDJBMMZ JOUSJHVJOH BT BMM UIF DFMMT JO UIF $ FMFHBOT TPNB BSF QPTUNJUPUJD BOE BT B SFTVMU
%/" SFQBJS QSJNBSJMZ PDDVST JO UIF $ FMFHBOT HPOBE ĉFTF %/" SFQBJS HFOFT IPXFWFS EJE OPU GBMM
JOUP POF QBSUJDVMBS %/" SFQBJS QBUIXBZ CVU SFQSFTFOUFE NBOZ EJĎFSFOU QBUIXBZT JODMVEJOH OPO
IPNPMPHPVT FOE KPJOJOH NJTNBUDI SFQBJS OVDMFPUJEF FYDJTJPO SFQBJS BOE IPNPMPHPVT SFDPNCJOB
UJPO * XPOEFSFE XIFUIFS %/" SFQBJS QBUIXBZT QMBZFE B QSPUFDUJWF SPMF JO UIF & GBFDJVN JOGFDUJPO
BOE UFTUFE UIJT QPTTJCJMJUZ CZ BTTBZJOH NVUBOUT EFėDJFOU JO GPVS LFZ %/" SFQBJS HFOFT MJH 	OPO
IPNPMPHPVT FOEKPJOJOH BUM 	DSJUJDBM GPS DISPNPTPNBM TFHSFHBUJPO
 YOQ 	"539 IPNPMPH

BOE YQB 	OVDMFPUJEF FYDJTJPO SFQBJS
 GPS UIFJS TVSWJWBM PO &OUFSPDPDDVT 8IFO UIFTF NVUBOUT XFSF
UFTUFE GPS UIFJS TFOTJUJWJUZ UP & GBFDBMJT JOGFDUJPO YQB BOE YOQ FYIJCJUFE B TFWFSFMZ JNNVOPEFė
DJFOU QIFOPUZQF 	'JHVSF 
 *O DPOUSBTU JO UIF DBTF PG & GBFDJVN JOGFDUJPO MJH BOE BUM XFSF
QBSUJDVMBSMZ TFOTJUJWF BT UIF MJGFTQBO EJĎFSFODFT CFUXFFO UIFTF NVUBOUT BOE XJMEUZQF / SFBDIFE
TUBUJTUJDBM TJHOJėDBODF IPXFWFS UIJT XBT OPU UIF DBTF GPS UIFTF TBNF NVUBOUT XIFO JOGFDUFE XJUI
& GBFDBMJT ĉF SFBTPO GPS UIF EJĎFSFOUJBM TVTDFQUJCJMJUJFT PG UIF NVUBOUT UP FBDI FOUFSPDPDDBM TQFDJFT

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Mb /272Mb2 ;BMbi 1Mi2`Q+Q++mbX 1z2+i Q7
1Mi2`Q+Q++mb BM72+iBQM QM rBH/@ivT2 Lk M/ KmiMi HB;@9- iH@R- tMT@R- M/ tT@R rQ`KbX qQ`Kb /2}@
+B2Mi BM tMT@R M/ tT@R b?Qr2/  biiBbiB+HHv bB;MB}+Mi /2+`2b2 BM HB72bTM- b +QKT`2/ iQ rBH/@ivT2
Lk rQ`Kb- BM #Qi? 1X 72+HBb M/ 1X 72+BmK BM72+iBQM UT I .× − 7Q` HH +QKT`BbQMbVX h?2 iH@R
M/ HB;@9 KmiMib b?Qr2/  biiBbiB+HHv bB;MB}+Mi /2+`2b2 BM HB72bTM r?2M BM72+i2/ rBi? 1X 72+BmK
UT I .× − M/ T 4 .× −- `2bT2+iBp2HvV #mi MQi 1X 7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HBb UT 4 . 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iBp2HvVX
SFNBJOT VODMFBS CVU JU JT QPTTJCMF UIBU %/" SFQBJS JT B OFYVT BU XIJDI JNNVOF QBUIXBZT BOE TUSFTT
TJHOBMT DBO NFFU
(JWFO UIBU B WBSJFUZ PG%/" SFQBJS QSPUFJOT BSF VQSFHVMBUFE JO BO& GBFDJVN JOGFDUJPO * TQFDVMBUFE
UIBU & GBFDJVN JUTFMG NBZ JOEVDFT %/" EBNBHF EJSFDUMZ QFSIBQT UISPVHI UIF QSPEVDUJPO PG SFBDUJWF
PYZHFO TQFDJFT TVDI BT IZESPHFO QFSPYJEF PS TVQFSPYJEF ĉJT XBT BO BQQFBMJOH QPTTJCJMJUZ BT UIFSF
JT FWJEFODF GPS UIF QSPEVDUJPO PG 304 GSPN JOUFTUJOBM FQJUIFMJBM DFMMT ĉJT NJHIU FYQMBJO PUIFS TJH
OBUVSFT * PCTFSWFE 	OBNFMZ PYJEBUJPOSFEVDUJPO MJQJE NFUBCPMJTN BOE DPGBDUPS CJOEJOH
 BOE UIF
TJHOJėDBOU PWFSMBQ CFUXFFO TUSFTT HFOF TJHOBUVSFT BOE UIF & GBFDJVN HFOF TJHOBUVSF
* UFTUFE UIF SPMF PG IZESPHFOQFSPYJEF JO UIFQBUIPHFOJDJUZ PG UIF& GBFDJVN JOGFDUJPO BT JU IBECFFO
FTUBCMJTIFE UIBU VOEFS BOBFSPCJD DPOEJUJPOT & GBFDJVN DPVME QSPEVDF IZESPHFO QFSPYJEF XIJDI
DPVME LJMM $ FMFHBOTǮǰǶ 6OQVCMJTIFE EBUB 	%BOJFMMF (BSTJO QFSTPOBM DPNNVOJDBUJPO
 BMTP TVH
HFTUFE UIBU & GBFDJVN DPVME FWFO QSPEVDF IZESPHFO QFSPYJEF JO BFSPCJD DPOEJUJPOT BMUIPVHI BU B
NVDI MPXFS MFWFM 5P FYBNJOF XIFUIFS IZESPHFO QFSPYJEF QSPEVDUJPO DPOUSJCVUFE TJHOJėDBOUMZ UP

h#H2 9Xe, *X 2H2;Mb .L `2TB` ;2M2b /Bz2`2MiBHHv mT`2;mHi2/ /m`BM; 1X 72+BmK BM72+iBQM
##`2pBiBQMb, L1_- Mm+H2QiB/2 2t+BbBQM `2TB`c >_- ?QKQHQ;Qmb `2+QK#BMiBQMc L>1C- MQM@?QKQHQ;Qmb
2M/@DQBMBM;X
1VCMJD OBNF (FOF OBNF EFTDSJQUJPO 1BUIXBZ'VODUJPO
BQO "1VSJOJDBQZSJNJEJOJD FOEP/VDMFBTF /&3
BUM "5.	BUBYJB UFMBOHFDUBTJB NVUBUFE
-JLF )3
$& $&
DLV $BFOPSIBCEJUJT ,6 /)&+
$" $FMMEFBUI3FMBUFE /VDMFBTF
:#" %/" QPMZNFSBTF
5$ %/" QSJNBTF
"" '"$5 DPNQMFY TVCVOJU TQU
HFJ (&9 *OUFSBDUJOH QSPUFJO 46.0 MJHBTF UFMPNFSF NBJOUFOBODF
INH ).(
MJH -*(BTF /)&+
NTI .VU4 )PNPMPHZ GBNJMZ )3
QPML 10-, 	%/" QPMZNFSBTF LBQQB
 IPNPMPH .FUIZMBUJPO EBNBHF
QPMR 10-2 	%/" QPMZNFSBTF UIFUB
 IPNPMPH *OUFSTUSBOE DSPTTMJOLT
3% 1VUBUJWF %/" UPQPJTPNFSBTF  NJUPDIPOESJBM
.$ 1VUBUJWF 4."3$"-MJLF QSPUFJO 1SPUFJO BSDIFBTFMJLF
SFW 3&7 	USBOTMFTJPO %/" QPMZNFSBTF
 IPNPMPH
SDR 3F$2%/" IFMJDBTF GBNJMZ
UPQ 501PJTPNFSBTF )3
USU 5FMPNFSBTF 3FWFSTF 5SBOTDSJQUBTF
YQH 91( 	9FSPEFSNB 1JHNFOUPTVN HSPVQ (
 %/" SFQBJS HFOF IPNPMPH /&3
TQP IPNPMPH PG ZFBTU 410SVMBUJPO HFOF OVDMFBS FYQPSU SFDFQUPS
YOQ IVNBO 9/1 HFOF SFMBUFE IFMJDBTF
EOB ZFBTU %/" IFMJDBTFFOEPOVDMFBTF GBNJMZ )3
QBUIPHFOJDJUZ * BTTBZFE UIF MJGFTQBO PG XPSNT GFE & GBFDJVN & TUSBJO XJUI PS XJUIPVU DBUBMBTF
BOE GPVOE OP EJĎFSFODF CFUXFFO UIF UXP HSPVQT 	'JHVSF 
 )PXFWFS BEEJUJPO PG DBUBMBTF EJE
BQQFBS UP CF JNQPSUBOU GPS UIF WJSVMFODF PG B EJĎFSFOU & GBFDJVN TUSBJO DBMMFE  8IJMF JU
JT QPTTJCMF UIBU & & GBFDJVN EPFT OPU QSPEVDF IZESPHFO QFSPYJEF UP DBVTF 304 BOE %/" EBN
BHF JU JT BMTP DPODFJWBCMF UIBU & GBFDJVN POMZ QSPEVDFT MPX MFWFMT PG IZESPHFO QFSPYJEF UIBU POMZ
XJMEUZQF XPSNT XJUI JOUBDU JNNVOF BOE TUSFTT SFTQPOTFT DBO UPMFSBUF *G UIJT XFSF USVF XIFO POF

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6B;m`2 9XR3, *iHb2 Qz2`b MQ T`Qi2+iBp2 2z2+i iQ rQ`Kb BM72+i2/ rBi? 1yyd 1X 72+BmK BM@
72+iBQMX am`pBpH Q7 72`@R8c72K@R rQ`Kb QM irQ bi`BMb Q7 1X 72+BmK- bi`BM 1yyd Umb2/ 7Q` i?2 KDQ`Biv
Q7 i?Bb bim/vV M/ bi`BM R-kjR-8yk- M/ i?2 2z2+i Q7 +iHb2 QM 1X 72+BmK Ti?Q;2MB+BivX *iHb2 2t@
i2M/b rQ`K HB72bTM QM i?2 Ǵ8ykǴ bi`BM U T I × −V- #mi MQi QM 1yyd UT 4 .V- bm;;2biBM; i?i
?v/`Q;2M T2`QtB/2 T`Q/m+iBQM Bb B``2H2pMi BM Ti?Q;2MB+Biv BM 1yydX
PG UIFTF JNNVOF PS TUSFTT SFTQPOTF QBUIXBZT JT SFNPWFE UIF QSPUFDUJWF FĎFDU PG BEEJOH DBUBMBTF UP
$ FMFHBOT JOGFDUFE XJUI & & GBFDJVN DPVME CF VONBTLFE "MUFSOBUJWFMZ JU JT BMTP QPTTJCMF UIBU
FWFO UIPVHI %/" SFQBJS HFOFT BSF EJĎFSFOUJBMMZ VQSFHVMBUFE JO UIF & GBFDJVNJOGFDUFE $ FMFHBOT
%/" SFQBJS JUTFMG JT OPU UBLJOH QMBDF *OTUFBE %/" EBNBHF HFOFT FYQSFTTFE JO UIF HPOBE NBZ CF
QBSU PG UIF EFGFOTF SFTQPOTF JOEJSFDUMZ QFSIBQT CZ SFMBZJOH B TJHOBM UP UIF TPNB UP BDUJWBUF JNNVOF
BOE TUSFTT SFTQPOTF QBUIXBZT
 %ĽňķŊňňĽŃł
8IJMF & GBFDBMJT JT UIF NPTU DPNNPO FOUFSPDPDDBM TQFDJFT SFTQPOTJCMF GPS OPTPDPNJBM JOGFDUJPOT
& GBFDJVN JOGFDUJPOT IBWF CFFO JODSFBTJOH TUFBEJMZ JO UIF QBTU EFDBEF *O TQJUF PG UIJT & GBFDJVN WJS
VMFODF NFDIBOJTNT BOE UIFJS FĎFDUT PO UIF IPTU SFNBJO QPPSMZ VOEFSTUPPE 1SFWJPVTMZ JU IBE CFFO
TIPXO UIBU JO UIF$ FMFHBOT JOGFDUJPONPEFM& GBFDJVN QSPMJGFSBUFT JO BOE EJTUFOET UIF IPTU JOUFTUJOF
CVU EPFT OPU LJMM UIF OFNBUPEFT ĉJT DVSSFOU TUVEZ QSPWJEFT FWJEFODF UIBU & GBFDJVN JT QBUIPHFOJD
JO$ FMFHBOT BOE BDUJWBUFT IPTU TUSFTT BOE JNNVOF QBUIXBZT $PMPOJ[BUJPO PG UIF$ FMFHBOT JOUFTUJOF
XJUI & GBFDJVN USJHHFST B SBQJE USBOTDSJQUJPOBM EFGFOTF SFTQPOTF EFQFOEFOU VQPO LOPXO JNNVOF
TJHOBMJOH QBUIXBZT BOE TUSFTT SFTQPOTF QBUIXBZT BOE TVHHFTUT BO PWFSMBQ JO UIF IPTU TUSFTT BOE JN

6B;m`2 9XRN, h?2 *X 2H2;Mb ?Qbi `2bTQMb2 iQ 1X 72+HBb M/ 1X 72+BmKX  bmKK`v Q7 bQK2 Q7
i?2 i`Mb+`BTiBQMH T`Q}HBM; 2tT2`BK2Mib Q7 i?Bb bim/vX
NVOF SFTQPOTF QBUIXBZT UP VMUJNBUFMZ DPOUSJCVUF UP QBUIPHFO SFTJTUBODF
 1ĹŇķĹńŉĽŃł Ńĺ ĸĵŁĵĻĹ %/" ŇĹńĵĽŇ ĵłĸ ĸĹŉŃŎĽĺĽķĵŉĽŃł ńŇŃĻŇĵŁň
6TJOH VMUSBTUSVDUVSBM JNBHJOH * DPOėSNFE UIBU & GBFDJVN MJLF & GBFDBMJT QSPMJGFSBUFT JO BOE EJTUFOET
UIF $ FMFHBOT JOUFTUJOF JO UIF BCTFODF PG BOZ PCWJPVT IPTU EBNBHF %FTQJUF UIF BCJMJUZ PG & GBFDJVN
UP JOEVDF TVDI B ESBNBUJD QIZTJPMPHJDBM DIBOHF 	JOUFTUJOBM EJTUFOUJPO
 JO $ FMFHBOT JU JT JOUFSFTU
JOH UP OPUF UIBU JO DPOUSBTU UP & GBFDBMJT JOUFTUJOBM EJTUFOUJPO BMPOF EPFT OPU TVCTUBOUJBMMZ JNQBJS
UIF EFGFDBUJPO SIZUIN PG $ FMFHBOT 	'JHVSF 
 *U JT QPTTJCMF UIBU BMUFSBUJPOT JO B QBSUJDVMBS QBSU
PG UIF $ FMFHBOT BMJNFOUBSZ TZTUFN 	QFSIBQT BU UIF NPTU EJTUBM FOE
 BSF XIBU EFUFSNJOFT XIFUIFS
UIF XPSN XJMM CF VOBCMF UP EFGFDBUF OPSNBMMZ PS OPU "T PVS USBOTNJTTJPO FMFDUSPO NJDSPTDPQZ JN
BHFT BSF PG UIF NJECPEZ * XBT OPU BCMF UP TFF UIF TFDUJPO PG UIF JOUFTUJOF OFBS UIF BOVT BOE JU XJMM
CF XPSUI JNBHJOH & GBFDBMJT BOE & GBFDJVNJOGFDUFE XPSNT XJUI ĚVPSFTDFOUMZMBCFMFE CBDUFSJB BOE
EJĎFSFOUJBM JOUFSGFSFODF DPOUSBTU NJDSPTDPQZ PG UIF $ FMFHBOT EJTUBM JOUFTUJOF UP FYBNJOF XIFUIFS
& GBFDBMJTJOGFDUFE XPSNT BSF NPSF EJTUFOEFE JO UIF QPTUFSJPS PG UIF XPSN UIBO & GBFDJVNJOGFDUFE
XPSNT "O BMUFSOBUJWF FYQMBOBUJPO NJHIU CF UIBU & GBFDJVN MBDLT B WJSVMFODF GBDUPS UIBU JT FODPEFE

JO & GBFDBMJT UP JOUFSGFSF XJUI UIF IPTU EFGFDBUJPO NPUPS QSPHSBN "EEJUJPOBMMZ JU JT QPTTJCMF UIBU
& GBFDJVN DBVTFT NJOPS EBNBHF JO $ FMFHBOT JO UIF BCTFODF PG BO JOUBDU JNNVOF SFTQPOTF BT & GBF
DJVNJOGFDUFE QNL XPSNT IBWF BO BMUFSFE EFGFDBUJPO SIZUIN 4UVEJFT VTJOH NJDSPTDPQZ UP BTTFTT
BOZ QPUFOUJBM EJĎFSFOUJBM EJTUFOTJPO BOE EBNBHF JO UIF QPTUFSJPS JOUFTUJOBM DFMMT CFUXFFO XJMEUZQF
/ BOE QNLNVUBOU XPSNT XJMM CF OFDFTTBSZ UP FWBMVBUF UIJT QPTTJCJMJUZ
5P BTTFTT XIFUIFS BO BDUJWF JNNVOF SFTQPOTF XBT SFRVJSFE GPS $ FMFHBOT EFGFOTF BHBJOTU & GBF
DJVN * UFTUFE B OVNCFS PG JNNVOF TJHOBMJOH NVUBOUT GPS UIFJS TVTDFQUJCJMJUZ UP & GBFDJVN BOE GPVOE
UIBU NVUBOUT EFėDJFOU JO 1., #"3 PS '4)3 TJHOBMJOH XFSF TVTDFQUJCMF UP JOGFDUJPO XJUI
& GBFDJVN EFTQJUF XJMEUZQF XPSNT FYIJCJUJOH OP TIPSUFOJOH PG MJGFTQBO PO & GBFDJVN ĉJT SFTVMU
JT SFNJOJTDFOU PG XIBU IBE CFFO PCTFSWFE JO UIF USFBUNFOU PG $ FMFHBOT XJUI FYPUPYJO 5PY"Ǯǯǲ B
QSPUFJO QSPEVDFE CZ 1 BFSVHJOPTB UIBU JOIJCJUT QSPUFJO USBOTMBUJPO CZ "%1SJCPTZMBUJPO PG FMPOHB
UJPO GBDUPS 8JMEUZQF$ FMFHBOT GFE 5PY"FYQSFTTJOH & DPMJ FYIJCJUFE OP BMUFSBUJPO JO MJGFTQBO CVU
XPSNT EFėDJFOU JO UIF QNL GTIS PS [JQ QBUIXBZT XFSF IZQFSTFOTJUJWF UP 5PY" TVHHFTUJOH UIBU
JNNVOF QBUIXBZT BSF SFRVJSFE GPS EFGFOTF BHBJOTU SJCPUPYJO ĉVT JU JT QPTTJCMF UIBU & GBFDJVN MJLF
1 BFSVHJOPTB QSPEVDFT BNPMFDVMF UIBU JOEVDFT EBNBHF JO UIF IPTU DFMMT XIJDIXJMEUZQF XPSNT DBO
NBOBHF BOE EFUPYJGZ CVU JNNVOF NVUBOUT DBOOPU
*O PVS USBOTDSJQUJPOBM QSPėMJOH PG & GBFDJVNJOGFDUFE XPSNT * JEFOUJėFE B TUSPOH TJHOBUVSF PG
%/" SFQBJS SFTQPOTF YFOPCJPUJD NFUBCPMJTN BOE GBĨZ BDJE NFUBCPMJTN ĉF BDUJWBUJPO PG HFOFT
OPSNBMMZ SFTQPOTJWF UP %/" EBNBHF XBT FTQFDJBMMZ FYDJUJOH BT & GBFDBMJT IBT CFFO TIPXO UP QSP
EVDF TVQFSPYJEF BOE IZESPHFO QFSPYJEF EJSFDUMZ UISPVHI BVUPPYJEBUJPO PG NFNCSBOFBTTPDJBUFE
EFNFUIZMNFOBRVJOPOFǴǯ 	ĉFSF IBWF CFFO OP SFQPSUT PO UIF BCJMJUZ PG & GBFDJVN UP QSPEVDF TV
QFSPYJEF
 *O POF TUVEZ FQJUIFMJBM DFMM MJOFT DPJODVCBUFE XJUI & GBFDBMJT TIPXFE NPSF %/" EBN
BHF XJUI B XJMEUZQF & GBFDBMJT TUSBJO PG 0(3' UIBO XJUI B USBOTQPTPOJOBDUJWBUFE NVUBOU XJUI
BĨFOVBUFE FYUSBDFMMVMBS TVQFSPYJEF QSPEVDUJPO 0O UIF PUIFS IBOE & GBFDBMJTNFEJBUFE %/" EBN
BHF DPVME CF QSFWFOUFE CZ DBUBMBTF CVU OPU NBOHBOFTF TVQFSPYJEF EJTNVUBTF JNQMJDBUJOH IZESPHFO
QFSPYJEF BT UIF HFOPUPYJO ĉF FĎFDU PG TVQFSPYJEF QSPEVDUJPOXBT BMTP SFDBQJUVMBUFE JO BO JO WJWP SBU

NPEFM PG & GBFDBMJT JOUFTUJOBM DPMPOJ[BUJPOǴǯǸǯǰǯ 'VSUIFSNPSF BO JOEFQFOEFOU TUVEZ EFNPOTUSBUFE
UIBU & GBFDBMJT JOGFDUJPO JOEVDFT JOUSBDFMMVMBS 304 QSPEVDUJPO UISPVHI B QBUIXBZ JOEFQFOEFOU PG
PYJEBUJWF QIPTQIPSZMBUJPO UP JOEVDF NJUPDIPOESJBM %/" JOTUBCJMJUZǯǭǰ
*G & GBFDJVN JT TJNJMBS UP & GBFDBMJT JO JUT BCJMJUZ UP QSPEVDF 304 QFSIBQT UIF 304 QSPEVDFE CZ
& GBFDJVN JO UIF $ FMFHBOT LJMMJOH BTTBZ JT BU B MFWFM UIBU DBO CF UPMFSBUFE CZ XJMEUZQF XPSNT XJUI
JOUBDU JNNVOF BOE TUSFTT SFTQPOTF QBUIXBZT * TIPXFE UIBU UIF BEEJUJPO PG DBUBMBTF UP & GBFDJVN
JOGFDUFE XPSNT IBE OP FĎFDU PO & GBFDJVN QBUIPHFOJDJUZ JO UIF DBTF PG & TVHHFTUJOH UIBU FJUIFS
& GBFDJVN TUSBJO & EPFT OPU QSPEVDF IZESPHFO QFSPYJEF PS UIBU UIF MFWFMT PG IZESPHFO QFSPYJEF
BSF MPX FOPVHI UIBU $ FMFHBOT DBUBMBTFT DBO CSFBL JU EPXO FđDJFOUMZ * EJE OPU UFTU XIFUIFS DBUBMBTF
QBSUJBMMZ SFTDVFT & GBFDJVNJOGFDUFE XPSNT EFėDJFOU JO 1., #"3 PS '4)3 UIPVHI TVDI B
ėOEJOHXPVME TVHHFTU UIBU UIFTF JNNVOFQBUIXBZTNBZCF SFRVJSFE GPS JOEVDUJPOPG HFOFT SFTQPOTJWF
UP UIF EFDPNQPTJUJPO PG IZESPHFO QFSPYJEF JOUP XBUFS BOE PYZHFO "EEJUJPOBMMZ * EJE OPU UFTU UIF
BEEJUJPO PGNBOHBOFTF TVQFSPYJEF EJTNVUBTF UP& GBFDJVNJOGFDUFE$ FMFHBOT BOE JU NBZ CF QPTTJCMF
UIBU UIJT TUSBJO PG& GBFDJVNQSPEVDFT TVQFSPYJEF BT B QSJNBSZ HFOPUPYJO BOE OPU IZESPHFO QFSPYJEF
0VSEBUB EPFTOPU FYDMVEF UIFQPTTJCJMJUZ UIBU BOZQPUFOUJBM304QSPEVDFEEVSJOH& GBFDJVN JOGFD
UJPO PG$ FMFHBOT JT BDUVBMMZ EFSJWFE GSPN UIF IPTU *U IBT CFFO EFNPOTUSBUFE UIBU 304 BSF HFOFSBUFE
EVSJOH CBDUFSJBM JOGFDUJPO 	JODMVEJOH JOGFDUJPOXJUI& GBFDBMJT
 JO$ FMFHBOT CZ UIF EVBM PYJEBTF #-*
	IPNPMPH PG %VPY
 XIJDI BDUJWBUFT B QSPUFDUJWF 4,/ SFTQPOTF WJB UIF 1., Q."1, DBT
DBEFǯǯǮ ĉF QSPEVDUJPO PG 304 CZ $ FMFHBOT XBT GPVOE UP IBWF B QSPUFDUJWF SPMF TVHHFTUJOH UIBU
$ FMFHBOT JOUFTUJOBM DFMMT HFOFSBUF FYUSBDFMMVMBS 304 BT BO BOUJNJDSPCJBM SFTQPOTF BLJO UP UIF SFTQJSB
UPSZ CVSTU JO NBNNBMJBO OFVUSPQIJMT 5P QSPUFDU GSPN DPMMBUFSBM EBNBHF UIFTF TBNF JOUFTUJOBM DFMMT
QSPEVDF JOUSBDFMMVMBS BOUJPYJEBOUT 	MJLF TVQFSPYJEF EJTNVUBTFT BOE DBUBMBTFT
 GPS QSPUFDUJPO BHBJOTU
UIF EBNBHJOH FĎFDUT PG UIF 304 QSPEVDFE *O PVS TZTUFN XJUI & GBFDJVN JOGFDUJPO JU JT QPTTJCMF
UIBU & GBFDJVN BDUJWBUFT #-* UP QSPEVDF TVQFSPYJEF 5P CFĨFS VOEFSTUBOE UIF SPMF PG 304 JO PVS
FOUFSPDPDDBM JOGFDUJPO TZTUFN JU XJMM CF XPSUIXIJMF TUBJOJOH & GBFDBMJT BOE & GBFDJVNJOGFDUFE$ FM
FHBOT XJUI B 304TFOTJUJWF EZF XIJDI NBZ PĎFS DMVFT PO XIFUIFS UIF IPTU QBUIPHFO PS CPUI BSF

QSPEVDJOH 304
& GBFDJVNNBZ BMTP CF BCMF UP JOEJSFDUMZ DBVTF UIF QSPEVDUJPO PG 304 XJUIJO UIF $ FMFHBOT IPTU
'SPN USBOTDSJQUJPOBM QSPėMJOH EBUB & GBFDJVN JOEVDFT B TUSPOH EFUPYJėDBUJPO SFTQPOTF CFDBVTF JU
QSPEVDFT UPYJOT PS YFOPCJPUJDT B IZQPUIFTJT UIBU XJMM OFFE UP CF UFTUFE CZ NFUBCPMJDBMMZ QSPėMJOH
& GBFDJVN BMPOF BMPOH XJUI & GBFDJVNJOGFDUFE XPSNT *U JT QPTTJCMF UIBU EVSJOH UIF EFUPYJėDBUJPO
PG & GBFDJVNEFSJWFE YFOPCJPUJDT JO $ FMFHBOT 304 JT QSPEVDFE BT UIF DBUBCPMJTN PG DFSUBJO YFOP
CJPUJDT CZ DZUPDISPNFT IBT CFFO EFNPOTUSBUFE UP FOIBODF 304 QSPEVDUJPO ĉF JODSFBTFE 304
MFWFMT JO BEEJUJPO UP EBNBHJOH IPTU QSPUFJOT MJQJET BOE NFNCSBOFT BMTP JOEVDFT %/" EBNBHF
1IBTF  EFUPYJėDBUJPO SFBDUJPOT NBZ CF BDUJOH UP QSPUFDU $ FMFHBOT FTQFDJBMMZ UIF HFSNMJOF XIJDI
VOMJLF UIF TPNB JT FTQFDJBMMZ TVTDFQUJCMF UP %/" EBNBHF ĉF HFSNMJOF UIFO SFTQPOET XJUI UIF
VQSFHVMBUJPO PG %/" SFQBJS HFOFT UP DPVOUFS BOE SFQBJS UIF %/" EBNBHF
*U XJMM BMTP CF DSJUJDBM UP BTTFTTXIFUIFS&OUFSPDPDDVT JOGFDUJPO PG$ FMFHBOT DBO DBVTF%/"EBNBHF
0OF JOEJSFDU XBZ PG BEESFTTJOH UIJT JT CZ FYBNJOJOH UIF QSPHFOZ PG& GBFDBMJT BOE& GBFDJVNJOGFDUFE
$ FMFHBOT GPS BO FOSJDINFOU JO NBMFT WFSTVT B IFBULJMMFE & DPMJGFE DPOUSPM BT $ FMFHBOTNBMFT BSF
HFOFSBUFE CZ DISPNPTPNBM OPOEJTKVODUJPOǴ "NPSF EJSFDU UFTU GPS %/" SFQBJS JT CZ JNNVOPTUBJO
JOH$ FMFHBOT HPOBET GPSĆ% B$ FMFHBOTQSPUFJO UIBU CJOET UIF FOET PG%/"BU EPVCMFTUSBOEFE
CSFBLT BO BTTBZ UIBU JT TJNJMBS UP UIF TUBJOJOH PG)"9 JONBNNBMJBO DFMMTǯǰ ĉJT FYQFSJNFOUXPVME
IFMQ EJTUJOHVJTI CFUXFFO UXP NPEFMT POF JO XIJDI $ FMFHBOT JT SFTQPOEJOH UP %/" EBNBHF BOE
BOPUIFS JO XIJDI $ FMFHBOT SFTQPOET UP TPNF GBDFU PG QBUIPHFO JOGFDUJPO JO UIF TBNF XBZ UIBU JU SF
TQPOET UP %/" EBNBHF *G OP %/" EBNBHF DBO CF PCTFSWFE XIBU XPVME UIF VQSFHVMBUJPO PG UIFTF
%/"EBNBHF QSPUFJOTNFBO %PFT$ FMFHBOT SFTQPOET UP& GBFDJVN JO UIF TBNFXBZ UIBU JU SFTQPOET
UP%/"EBNBHF PS DPVME JU CF UIBU UIFSF JT BO PWFSMBQ CFUXFFO JNNVOF PS TUSFTT TJHOBMJOH QBUIXBZT
BOE QBUIXBZT UIBU SFTQPOE UP %/" EBNBHF 'VUVSF XPSL XJMM CF SFRVJSFE UP EJĎFSFOUJBUF CFUXFFO
UIFTF WBSJPVT QPTTJCJMJUJFT

 4ŉŇĹňň ŇĹňńŃłňĹ ńĵŉļŌĵŏň Ľł & ļķĻĹĿŌŃ ĽłĺĹķŉĽŃł
ĉF SPMF PG TUSFTT SFTQPOTF QBUIXBZT JO QBUIPHFO SFTJTUBODF IBT CFFO VOEFSBQQSFDJBUFE VOUJM SFDFOUMZ
*O POF FYBNQMF B SPMF GPS 4,/ IBT CFFO EFNPOTUSBUFE JO NJUJHBUJOH UIF DPMMBUFSBM EBNBHF DBVTFE
CZ UIF IPTUT QSPEVDUJPO PG FYUSBDFMMVMBS 304 NBEF CZ UIF $ FMFHBOT JOUFTUJOBM DFMM UP UBSHFU CBD
UFSJB JO UIF HVUǯǯǮ ĉF IPTU SFTQPOTF UP &3 TUSFTT DBMMFE UIF VOGPMEFE QSPUFJO SFTQPOTF IBT BMTP
CFFO TIPXO UP IBWF B QSPUFDUJWF SPMF EVSJOH JOGFDUJPO PG $ FMFHBOT *U JT OPX BQQSFDJBUFE UIBU UIF
BDUJWBUJPO PG 1., JO SFTQPOTF UP 1 BFSVHJOPTB JOGFDUJPO JOEVDFT UIF 9#1EFQFOEFOU VOGPMEFE
QSPUFJO SFTQPOTF SFMJFWJOH UIF &3 TUSFTT DBVTFE CZ UIF IPTUTNBTTJWF TFDSFUPSZ SFTQPOTF UPNJDSPCFT
BOE BCJPUJD UPYJOTǮǴǵ "EEJUJPOBMMZ JU JT OPX SFDPHOJ[FE UIBU UIF $ FMFHBOTNJUPDIPOESJBM VOGPMEFE
QSPUFJO SFTQPOTF JT BDUJWBUFE CZ BOE QSPUFDUT BHBJOTU 1 BFSVHJOPTB JOGFDUJPO QFSIBQT TVHHFTUJOH B
NFBOT CZ XIJDI IPTU DFMMT DBO EFUFDU QBUIPHFOT UIBU EBNBHF NJUPDIPOESJBM GVODUJPOǮǲǴ 'VSUIFS
NPSF BO JOEFQFOEFOU TUVEZ VTJOH 1 BFSVHJOPTB JOGFDUJPO PG$ FMFHBOT EFNPOTUSBUFE UIBU QZPWFSEJO
B TNBMM JSPODIFMBUJOH NPMFDVMF TFDSFUFE CZ 1 BFSVHJOPTB EJTSVQUT NJUPDIPOESJBM IPNFPTUBTJT BOE
USJHHFST NJUPQIBHZ B QSPDFTT UIBU DPOGFST QSPUFDUJPO UP $ FMFHBOT BHBJOTU 1 BFSVHJOPTBǶǵ
* EJTDPWFSFE JO NZ TUVEZ UIBU & GBFDBMJT BOE & GBFDJVN BSF BCMF UP JOEVDF B WFSZ TJNJMBS TFU PG &O
UFSPDPDDVTBDUJWBUFE HFOFT BOE UIBU UIF QSFWJPVTMZ JEFOUJėFE JNNVOF QBUIXBZT BSF SFRVJSFE GPS UIF
JOEVDUJPO PG UIFTF HFOFT JO UIF DBTF PG CPUI & GBFDBMJT BOE & GBFDJVN JOGFDUJPO )PXFWFS JO SFTQPOTF
UP JOGFDUJPO XJUI & GBFDJVN UIF JOEVDUJPO PG B TJHOJėDBOU TVCTFU PG UIFTF HFOFT SFRVJSFT BU MFBTU UXP
TUSFTTJOEVDFE HFOFT ,(# BOE 4,/ 6TJOH 3/"J UP LOPDLEPXO UIFTF TFWFSBM TUSFTT SFTQPOTF
QBUIXBZ HFOFT * GPVOE UIBU UIF BCTFODF PG UIF +/,MJLF ."1, ,(# 	XIJDI SFHVMBUFT UIF SF
TQPOTF UP TUSFTT CZ IFBWZNFUBM QSPUFJO GPMEJOH BOE QPSFGPSNJOH UPYJOT
 PS.%5 	XIJDI SFHV
MBUFT UIF SFTQPOTF UP PYJEBUJWF TUSFTT BOE YFOPCJPUJDT
 TFWFSFMZ DPNQSPNJTFE $ FMFHBOT UP JOGFDUJPO
XJUI& GBFDJVN BOE& GBFDBMJT "T EJTDVTTFE CFMPX UISPVHI DPNQSFIFOTJWF BOBMZTJT JO DIBSBDUFSJ[JOH
UIF USBOTDSJQUJPOBM QSPėMFT PG UIFTF WBSJPVT $ FMFHBOTNVUBOUT * SFWFBMFE B QSFWJPVTMZ VODIBSBDUFS
J[FE BOE VOEFSBQQSFDJBUFE SPMF GPS UIF GVODUJPO PG TUSFTT SFTQPOTF QBUIXBZT JO UIF$ FMFHBOT EFGFOTF

SFTQPOTF
"T BMMVEFE UP QSFWJPVTMZ ,(# JO BEEJUJPO UP QSPUFDUJOH $ FMFHBOT GSPN IFBWZ NFUBM BOE QSP
UFJO GPMEJOH TUSFTT BMTPNFEJBUFT SFTJTUBODF UP UIF QPSFGPSNJOH UPYJO $SZ# B NFNCFS PG UIF UISFF
EPNBJO$SZ UPYJO GBNJMZ PG#BDJMMVT UIVSJOHJFOTJT NPSFPWFS ,(#XBT EFNPOTUSBUFE UP CF BNBTUFS
SFHVMBUPS PG UIF $SZ# QPSFGPSNJOH UPYJOJOEVDFE USBOTDSJQUJPOBM SFTQPOTF DPOUSPMMJOH IBMG PG UIF
HFOFT JOEVDFE CZ $SZ#ĉFTF MJOFT PG FWJEFODF TVQQPSU UIF JEFB UIBU JO BEEJUJPO UP UIF PUIFS DFM
MVMBS QSPDFTTFT $ FMFHBOT BMTP NPOJUPST NFNCSBOF JOUFHSJUZ XJUIJO JUT DFMMT JOEFFE QFSUVSCBUJPO
PG NFNCSBOF JOUFHSJUZ JT POF PG UIF UIFPSJ[FE QBĨFSOT PG QBUIPHFOFTJT NPOJUPSFE CZ UIF IPTU ĉF
,(# QBUIXBZ JT BMTP SFRVJSFE GPS BWFSTJPO CFIBWJPS JO SFTQPOTF UP QBUIPHFOJD NJDSPCFT BOE HFOF
JOBDUJWBUJPOTPG FTTFOUJBM DFMMVMBS QBUIXBZT JNQMJDBUJOH JUT SPMF JO DFMMVMBS TVSWFJMMBODF 'SPNUIFXPSL
EFTDSJCFE JO UIJT UIFTJT * TVTQFDU UIBU ,(#NBZ BMTP CF JNQPSUBOU JO UIF JOUFHSBUJPO PG TFWFSBM EJG
GFSFOU TUSFTTSFMBUFE TJHOBMT POF QPTTJCJMJUZ JT UIBU & GBFDJVN BOE FWFO & GBFDBMJT NBZ QSPEVDF BO
VODIBSBDUFSJ[FE UPYJO PS WJSVMFODF GBDUPS EVSJOH JOGFDUJPO UIBU DPNQSPNJTFT NFNCSBOF JOUFHSJUZ
"T QSFWJPVTMZ EJTDVTTFE 4,/ XBT ėSTU JEFOUJėFE GPS JUT SPMF JO UIF $ FMFHBOT SFTQPOTF UP PYJEB
UJWF EBNBHF BOE YFOPCJPUJD TUSFTT UIPVHI OPX JU IBT BMTP CFFO EFNPOTUSBUFE UP IBWF B DFOUSBM SPMF
JO UIF SFTQPOTF UP &3 TUSFTT XIFSF JU SFHVMBUFT BO &3 TUSFTT HFOF OFUXPSL EJTUJODU GSPN JUT PYJEB
UJWF TUSFTT SFTQPOTF SFRVJSJOH &3BTTPDJBUFE GBDUPST UP iMJDFOTFu 4,/ UP EFGFOE BHBJOTU PYJEBUJWF
TUSFTTFTǲǰ "EEJUJPOBMMZ 4,/ IBT BMTP CFFO TIPXO UP DPPSEJOBUF UIF $ FMFHBOT SFTQPOTF UP GBTUJOH
CZ DPVQMJOH QSPMJOF DBUBCPMJTN BOE MJQJE VUJMJ[BUJPOǮǲǰ UIVT JU BQQFBST UIBU 4,/ NBZ PSDIFTUSBUF
TFWFSBM EJĎFSFOU TUSFTT SFTQPOTFT UP CBMBODF CFUXFFO DFMMVMBS GVODUJPOT BOE TUSFTT SFTQPOTFT 8IJMF
XPSNT USFBUFE XJUI 3/"J BHBJOTU TLO BSF VOBCMF UP VQSFHVMBUF TUSFTTSFTQPOTJWF HFOFT BěFS JOGFD
UJPO XJUI & GBFDJVN * TFF MJĨMF UP OP EJĎFSFODF JO UIF TVSWJWBM PG XPSNT USFBUFE XJUI TLO3/"J WFS
TVT UIF WFDUPS DPOUSPM &WFO UIPVHI B IZQFSTVTDFQUJCJMJUZ QIFOPUZQF IBE CFFO SFQPSUFE GPS XPSNT
EFėDJFOU JO TLO UIJT SFTVMU NBZ CF UIF SFTVMU PG EJĎFSFOU 3/"J DMPOFT CFJOH VTFE UP LOPDL EPXO
TLO JO UIFTF TUVEJFT *O GVUVSF XPSL JU XJMM CF OFDFTTBSZ UP SFUFTU TVTDFQUJCJMJUZ PO &OUFSPDPDDVT
VTJOH B OVMM NVUBOU PG TLO

8IJMF 4,/ JT DSJUJDBM GPS UIF JOEVDUJPO PG NBOZ TUSFTTSFTQPOTJWF HFOFT JU EPFT OPU BDDPNQMJTI
UIJT PO JUT PXO SBUIFS JU SFRVJSFT UIF USBOTDSJQUJPOBM DPSFHVMBUPS .%5 B TVCVOJU PG UIF DPO
TFSWFE.FEJBUPS DPNQMFY UP BDUJWBUF HFOFT JO SFTQPOTF UP PYJEBUJWF TUSFTTǲǱ ĉF SPMFT PG.%5 BSF
JO UIF SFHVMBUJPOPG UIF PYJEBUJWF TUSFTT SFTQPOTF 	QBSUOFSJOHXJUI 4,/
 BOE GBĨZ BDJENFUBCPMJTN
	XIFSF JU JOUFSBDUT XJUI UIF 43&#1 IPNPMPH 4#1 BOE OVDMFBS IPSNPOF SFDFQUPS /)3
 UIFTF
UXP SPMFT BSF GVODUJPOBMMZ TFQBSBUFǯǭǶ .PSF SFDFOUMZ IPXFWFS .%5 IBT CFFO TIPXO UP IBWF B
QSPUFDUJWF SPMF BHBJOTU JOGFDUJPO XJUI 1 BFSVHJOPTB CZ VQSFHVMBUJOH B OVNCFS PG EFUPYJėDBUJPO HFOFT
EPXOTUSFBNPG1., BEEJUJPOBMMZ.%5NFEJBUFT B QSPUFDUJWF SPMF BHBJOTU QIFOB[JOFT B GBNJMZ
PG TNBMM TFDSFUFE UPYJD NPMFDVMFT QSPEVDFE CZ 1 BFSVHJOPTBǮǳǶ ĉF SPMF PG.%5 JO &OUFSPDPDDVT
JOGFDUJPO IBE OPU ZFU CFFO FYBNJOFE JO UIF DPOUFYU PG &OUFSPDPDDVT JOGFDUJPO PG $ FMFHBOT VOUJM UIJT
TUVEZ (JWFO UIBU LOPDLJOH EPXONEU DBVTFT TVTDFQUJCJMJUZ UP & GBFDBMJT BOE & GBFDJVN JOGFDUJPO
POF XPVME TVSNJTF UIBU .%5 NBZ QMBZ B QSPUFDUJWF SPMF JO &OUFSPDPDDVT JOGFDUJPO CZ USBOTDSJQ
UJPOBMMZ SFHVMBUJOH $ FMFHBOT EFGFOTF HFOFT FTQFDJBMMZ EFUPYJėDBUJPOSFMBUFE HFOFT NBOZ PG XIJDI
BSF FOSJDIFE JO UIF &OUFSPDPDDVT HFOF TJHOBUVSF (JWFO UIBU .%5 BDUT EPXOTUSFBN PG 1., UP
NPEVMBUF B OVNCFS PG EFGFOTF SFTQPOTF HFOFT JO SFTQPOTF UP1 BFSVHJOPTB JU XJMM CF JNQPSUBOU UP VTF
UIF /BOP4USJOH NVMUJQMFYFE HFOF FYQSFTTJPO TZTUFN UP QSPėMF UIF NEU JO &OUFSPDPDDVT JOGFDUJPO
UP TFF XIFUIFS JUT HFOF FYQSFTTJPO QBĨFSO DMVTUFSTNPSF DMPTFMZ UP UIBU PG PUIFS&OUFSPDPDDVTJOGFDUFE
TUSFTT NVUBOUT PS UP UIBU PG &OUFSPDPDDVTJOGFDUFE JNNVOF NVUBOUT FTQFDJBMMZ QNL 'VSUIFSNPSF
JU XJMM CF JNQPSUBOU UP QFSGPSN FQJTUBTJT BOBZMTJT VTJOH UIF QNL BOE NEU NVUBOUT JO JOGFDUJPO
XJUI & GBFDBMJT BOE & GBFDJVN
8IJMF * FYQFDUFE UP TFF UIF SPMF PG UIF ,(# BOE 4,/ TUSFTT SFTQPOTF QBUIXBZT JO HFOF JOEVD
UJPO DPSSFMBUF XJUI UIFJS SPMF JO SFTJTUBODF UP &OUFSPDPDDVT JU JT JNQPSUBOU UP OPUF UIBU HFOF JOEVDUJPO
XBT BTTFTTFE BU B UJNFQPJOU FBSMZ JO JOGFDUJPO 	 IPVST
 XIJDI NBZ OPU SFĚFDU UIF TBNF TFU PG HFOFT
UIBU $ FMFHBOT VQSFHVMBUFT MBUF JO JOGFDUJPO #FDBVTF &OUFSPDPDDVT JOGFDUJPOT TQBO TFWFSBM EBZT JU JT
QPTTJCMF UIBU UIFTF TUSFTTSFMBUFE QBUIXBZT BSF JNQPSUBOU JO UIF SFHVMBUJPO PG NBOZ HFOFT UIBU IBWF
B QSPUFDUJWF SPMF JO EFGFOTF BU MBUFS TUBHFT PG UIF JOGFDUJPO 'PS UIBU SFBTPO TLO NBZ SFHVMBUF B

TFU PG TUSFTTSFTQPOTJWF HFOFT FBSMZ JO JOGFDUJPO XIJDI BSF DSJUJDBM BU UIBU UJNF QPJOU CVU QFSIBQT
UIFZ VMUJNBUFMZ BSF UVSOFE PO MBUFS JO JOGFDUJPO CZ PUIFS GBDUPST 	GVODUJPOBM SFEVOEBODZ XJUI PUIFS
TUSFTTSFMBUFE USBOTDSJQUJPO GBDUPST
 BOE GPS UIBU SFBTPO UIF TLONVUBOU JT OPU FYUSFNFMZ TFOTJUJWF
UP &OUFSPDPDDVT JOGFDUJPO
 5ļĹ ŇŃŀĹ Ńĺ łŊķŀĹĵŇ ļŃŇŁŃłĹ ŇĹķĹńŉŃŇň Ľł ĽŁŁŊłĽŉŏ
"T EJTDVTTFE QSFWJPVTMZ JO UIJT DIBQUFS BOE JO UIF *OUSPEVDUJPO UP UIJT UIFTJT 	$IBQUFS 
 OVDMFBS
IPSNPOF SFDFQUPST BSF B GBNJMZ PG USBOTDSJQUJPO GBDUPST SFHVMBUFE CZ TNBMM MJQPQIJMJD IPSNPOFT UIBU
JOUFHSBUF OVNFSPVT FOWJSPONFOUBM DVFT UP NPEVMBUF UIF USBOTDSJQUJPOBM SFTQPOTF UP QBUIPHFOJD JO
GFDUJPO 8IJMF UIF IVNBO NPVTF BOE%SPTPQIJMB HFOPNFT DPOUBJO   BOE  QSFEJDUFE /)3T
SFTQFDUJWFMZ$ FMFHBOT DPOUBJOT B HSFBUMZ FYQBOEFE GBNJMZ PG /)3T XJUI  QSFEJDUFENFNCFSTǮǮǵǸ
ǮǶǶ )PXFWFS POMZ  $ FMFHBOT /)3T BSF DPOTFSWFE BNPOH NFUB[PBOTǮǮǶǸǯǯǯ TVHHFTUJOH UIBU
UIF FYQBOTJPO PG $ FMFHBOT/)3T NBZ OPU IBWF TJNQMZ SFTVMUFE JO GVODUJPOBM SFEVOEBODZ CVU UIBU
UIF FWPMVUJPOPG/)3TEFNPOTUSBUFT TQFDJFTTQFDJėDJUZ UP SFDPHOJUJPOPG YFOPCJPUJDT -JĨMF JT LOPXO
BCPVU UIF MJHBOET PG UIF OVDMFBS IPSNPOF SFDFQUPST JO $ FMFHBOT XJUI /)3 CFJOH UIF TPMF SFDFQ
UPS XJUI B LOPXO GVODUJPO JO YFOPCJPUJD NFUBCPMJTN NFEJBUJOH SFTJTUBODF SFTJTUBODF UP DIMPSPRVJOF
BOE DPMDIJDJOFǮǭǴ
'SPN $ FMFHBOT TUVEJFT PO UIF SPMF PG OVDMFBS IPSNPOF SFDFQUPST JO QBUIPHFO SFTJTUBODF UXP SF
DFQUPST IBWF CFFO JEFOUJėFE UIBU OFHBUJWFMZ SFHVMBUF QBUIPHFO SFTJTUBODF 0OF OVDMFBS IPSNPOF
SFDFQUPS %"' XBT EFNPOTUSBUFE UP OFHBUJWFMZ SFHVMBUF 1 BFSVHJOPTB SFTJTUBODF UISPVHI UIF SFH
VMBUJPO PG UIF MFU GBNJMZ PG NJDSP3/"T WJBNJS BOENJS XIJDI EJSFDUMZ UBSHFU 4,/ EPXO
TUSFBN PG 1.,ǮǭǶ *O BOPUIFS TUVEZ FYQMPSJOH UIF SPMF PG OVDMFBS IPSNPOF SFDFQUPS /)3
JU XBT EFNPOTUSBUFE UIBU JOBDUJWBUJPO PG OIS JODSFBTFE UIF TVTDFQUJCJMJUZ PG $ FMFHBOT UP JOGFD
UJPO XJUI UIF GVOHBM QBUIPHFO% DPOJPTQPSB BOE JODSFBTFE% DPOJPTQPSB TQPSF BEIFSFODF 4PNFXIBU
QBSBEPYJDBMMZ UIF OISNVUBOU DPOTUJUVUJWFMZ FYQSFTTFE BOUJNJDSPCJBM QFQUJEFT JODMVEJOH OMQ
B QFQUJEF JOEVDFE VQPO XPVOEJOH PG UIF DVUJDMF BOE JOGFDUJPO CZ% DPOJPTQPSB ĉF NPTU MJLFMZ FY

QMBOBUJPO GPS UIFTF QIFOPUZQFT PG UIF OMQ NVUBOU JT UIBU CFDBVTF /)3 JT BMTP BO JNQPSUBOU
USBOTDSJQUJPOBM SFHVMBUPS GPS NPMUJOH HFOFT UIF OIS NVUBOU FYIJCJUT B XFBL DVUJDMF CBSSJFS QIF
OPUZQF "T B SFTVMU UIF XPSN DPOTUBOUMZ QFSDFJWFT JUTFMG BT CFJOH XPVOEFE BOE UIVT VQSFHVMBUFT
BOUJNJDSPCJBM QFQUJEFT DPOTUJUVUJWFMZ )PXFWFS UIF VQSFHVMBUJPO PG UIFTF BOUJNJDSPCJBM QFQUJEFT JT
OPU TVđDJFOU GPS EFGFOTF BHBJOTU % DPOJPTQPSB JO GBDU JU JT MJLFMZ UIBU % DPOJPTQPSB VTFT UIF OIS
NVUBOUT MFBLZ DVUJDMF UP LJMM UIF XPSN GBTUFS
*O NZ TUVEZ * JEFOUJėFE UISFF /)3T UIBU XFSF VQSFHVMBUFE JO JOGFDUJPO XJUI FJUIFS POF PS CPUI
FOUFSPDPDDBM TUSBJOT UFTUFE /)3 /)3 BOE /)3 6OMJLF UIF QSFWJPVTMZ EFTDSJCFE
/)3T UIF/)3T * IBWF JEFOUJėFE BSF QPTJUJWF SFHVMBUPST PG QBUIPHFO SFTJTUBODF /P LOPXO QIFOP
UZQFT BSF BTTPDJBUFE XJUI NVUBOUT PS 3/"JUSFBUFE XPSNT DPSSFTQPOEJOH UP UIFTF /)3 HFOFT TBWF
GPS /)3 XIJDI XIFO LOPDLFE EPXO DBVTFT BO JODSFBTF JO GBU DPOUFOU * XBT BCMF UP TIPX UIBU
XPSNT EFėDJFOU JO BOZ PG UIFTF /)3T XFSF IZQFSTVTDFQUJCMF UP & GBFDBMJT JOGFDUJPO UIPVHI POMZ
UIF XPSNT EFėDJFOU JO OIS BOE OIS IBE B IJHIFS TVTDFQUJCJMJUZ UP & GBFDJVN JOGFDUJPO ĉJT
XBT BO JOUFSFTUJOH SFTVMU BT NPTU PG UIF QSFWJPVT NVUBOUT UFTUFE QSFWJPVTMZ IBE JODSFBTFE TVTDFQUJ
CJMJUZ UP JOGFDUJPO XJUI CPUI FOUFSPDPDDBM TQFDJFT ĉVT /)3T NBZ IFMQ UP FYQMBJO UIF EJĎFSFOUJBM
SFTQPOTF PG UIF IPTU UP & GBFDBMJT BOE & GBFDJVN JOGFDUJPO ĉFTF EBUB NBZ TVQQPSU UIF JEFB UIBU OV
DMFBS IPSNPOF SFDFQUPST BSF TFOTPST UIBU iUVOFu UIF OFDFTTBSZ TUSFTT SFTQPOTFT EFQFOEJOH PO UIF
UZQF PG QBUIPHFO PS YFOPCJPUJD QSFTFOU UIPVHI UIJT QPTTJCJMJUZ SFNBJOT UP CF JOWFTUJHBUFE
*U IBT CFFO TQFDVMBUFE UIBU UIFNFEJBUPS TVCVOJU.%5 JO BEEJUJPO UP JOUFSBDUJOHXJUI/)3
BOE UIF TUFSPM SFTQPOTF FMFNFOU CJOEJOH QSPUFJO 4#1 JO GBĨZ BDJE NFUBCPMJTNǯǭǶǸǯǰǳ NBZ JOUFSBDU
XJUI /)3T EVSJOH YFOPCJPUJD SFHVMBUJPO BT PUIFS NBNNBMJBO.FEJBUPS TVCVOJUT IBWF CFFO TIPXO
UP NFEJBUF EFUPYJėDBUJPO UISPVHI UIF /)3T 193 BOE $"3ǵǳǸǮǯǰ ĉJT NBZ FYQMBJO XIZ UIFNEU
NVUBOU JT FYUSFNFMZ TFOTJUJWF UP QBUIPHFO JOGFDUJPO BT JU TFSWFT BT B OPEF GPS NBOZ EJĎFSFOU OVDMFBS
IPSNPOF SFDFQUPST JO $ FMFHBOT *O GVUVSF TUVEJFT JU NBZ CF XPSUI QFSGPSNJOH BO 3/"J TDSFFO UP
TFBSDI GPS PUIFS OVDMFBS IPSNPOF SFDFQUPST UIBU QPTJUJWFMZ SFHVMBUF QBUIPHFO SFTJTUBODF BT TVDI FY
QFSJNFOUT NBZ FWFOUVBMMZ MFBE UP UIF DIBSBDUFSJ[BUJPO PG IPTU PS QBUIPHFOEFSJWFE MJHBOET XIJDI

NBZ JODMVEF YFOPCJPUJDT UIBU BSF SFDPHOJ[FE CZ $ FMFHBOT
 5ļĹ ŇŃŀĹ Ńĺ $ ĻłĻĽķńŊ ňŁĵŀŀ 3/" ńŇŃķĹňňĽłĻ Ľł ňŉŇĹňň ĵłĸ ĽŁŁŊłĽŉŏ
*O NZ TUVEZ * EFNPOTUSBUFE UIBU XPSNT EFėDJFOU JO TNBMM 3/" QSPDFTTJOH XFSF JNQBJSFE JO UIFJS
BCJMJUZ UP JOEVDF TUSFTTSFTQPOTJWF HFOFT BěFS JOGFDUJPO XJUI & GBFDJVN "EEJUJPOBMMZ XPSNT GPS
XIJDI ESTI BOE EDS XFSF LOPDLFE EPXO XFSF IZQFSTVTDFQUJCMF UP JOGFDUJPO XJUI FJUIFS & GBF
DBMJT PS & GBFDJVN ĉFTF ėOEJOHT MJOL UIF $ FMFHBOT TNBMM 3/" QSPDFTTJOH QBUIXBZ XJUI TUSFTT BOE
QBUIPHFO SFTJTUBODF ĉFSF JT BMSFBEZ FWJEFODF GPS UIJT DPOOFDUJPO 0OF TUVEZ EFNPOTUSBUFE UIBU
EDSNVUBOU BMMFMFT UIBU XFSF EFėDJFOU JO NJ3/" QSPDFTTJOH CVU OPU UIPTF EFėDJFOU POMZ JO 3/"J
XFSF SFTJTUBOU UP B WJSVMFOU TUSBJO PG #BDJMMVT UIVSJOHJFOTJT m B ėOEJOH UIBU QFSIBQT JNQMJFT UIBU UIF JO
DSFBTFE SFTJTUBODF PG EDSNVUBOUT UP# UIVSJOHJFOTJT JT EVF UP UIF VQSFHVMBUJPO PG QBUIPHFO SFTQPOTF
PS TUSFTT HFOFTǴǲ *O B EJĎFSFOU TUVEZ 	XJUI OFBSMZ UIF PQQPTJUF DPODMVTJPO BCPVU %$3 BOE JUT SPMF
JO TUSFTT BOE MPOHFWJUZ
 EDS NVUBOUT IBE B SFEVDFE MJGFTQBO BOE TUSFTT UPMFSBODF EVF UP UIFJS JO
BCJMJUZ UP QSPDFTT UIFNJ3/" MJOǮǰǳ *O GVUVSF TUVEJFT JU XPVME CF PG JOUFSFTU UP TFFXIFUIFS MJO PS
UIF UXP PUIFS NJ3/"T UIBU BSF DPOUSPMMFE CZ JOUFTUJOBMMZFYQSFTTFE %JDFS 	MFU BOENJ3
 BMTP
QMBZ QSPUFDUJWF SPMFT JO &OUFSPDPDDVT JOGFDUJPO GVSUIFSNPSF JEFOUJGZJOH UIF UBSHFUT PG UIF SFMFWBOU
NJ3/"T JO QBUIPHFO SFTJTUBODF XPVME BMTP CF PG JOUFSFTU BOE UIFTF NBZ CF EFUPYJėDBUJPO HFOFT PS
BOUJCBDUFSJBM GBDUPST
"TEJTDVTTFEQSFWJPVTMZ TNBMM3/"TIBWF MPOHCFFO JNQMJDBUFE JO$ FMFHBOTEFGFOTF BHBJOTU WJSVTFT
BOE PUIFS TPVSDFT PG HFOPNJDNPEJėDBUJPO *O QMBOUT IPTU FOEPHFOPVT TNBMM 3/"T DPNQSJTF POF PG
UIFNPTU SPCVTU TUSBUFHJFT QMBOUT IBWF FWPMWFE UPNPVOU BO JNNVOF SFTQPOTF BHBJOTU CBDUFSJBM JOGFD
UJPO BOE NFEJBUF EJTFBTF SFTJTUBODF ĉFTF SFTVMUT PO UIF SPMF PG TNBMM 3/" QSPDFTTJOH JO QBUIPHFO
SFTJTUBODF BEE UP UIF BMSFBEZ HSPXJOH CPEZ PG MJUFSBUVSF PG TNBMM 3/" DPOUSPM PG JNNVOFSFMBUFE
HFOFT

 $ŇŃňňŉĵŀĿ ĶĹŉŌĹĹł ŉļĹ ňŉŇĹňň ĵłĸ ĽŁŁŊłĹ ŇĹňńŃłňĹň
ĉJT TUVEZ JT UIF ėSTU UP MJOL UIF MFVDJOFSJDI SFQFBU (QSPUFJO DPVQMFE SFDFQUPS '4)3 UP B TUSFTT
SFTQPOTF '4)3 JT SFRVJSFE GPS SFTJTUBODF UP1 BFSVHJOPTBǮǳǰ& GBFDBMJT BOEOPX& GBFDJVN BOEIBT
CFFO TIPXO JO QSFWJPVT TUVEJFT UP BDU JO QBSBMMFM UP %"' BOE UIF Q ."1, 1., NFEJBUJOH
JUT SPMF JO QBUIPHFO SFTJTUBODF JO UIF $ FMFHBOT JOUFTUJOF ĉF MJHBOE GPS '4)3 JT VOLOPXO CZ
IPNPMPHZ JUT DBOPOJDBM MJHBOE JT QSFEJDUFE UP CF UIF IFUFSPEJNFSJD HMZDPQFQUJEF IPSNPOF '4)Ϩϩ
CVU XPSNT MBDL UIF '4)Ϩ TVCVOJU BOE UIF HFOF UIBU JT NPTU TJNJMBS UP '4)ϩ EPFT OPU BQQFBS UP
IBWF B SPMF JO QBUIPHFO SFTJTUBODF *U JT UFNQUJOH UP TQFDVMBUF UIBU '4)3 NBZ CF BDUJWBUFE CZ B
OPODBOPOJDBM MJHBOE QFSIBQT EFSJWFE GSPN UIF IPTU 	BLJO UP 4QÅU[MF JO%SPTPQIJMB
 JO SFTQPOTF UP BO
VQTUSFBN TJHOBM GSPN B QBĨFSO SFDPHOJUJPO SFDFQUPS *O PVS TUVEJFT * TFF UIBU '4)3 SFHVMBUFT UIF
JOEVDUJPO PG UIF TBNF &OUFSPDPDDVTBDUJWBUFE HFOFT UIBU ,(# BOE 4,/ SFHVMBUF *U NBZ BMTP CF
QPTTJCMF UIBU '4)3 TFOTFT B OPODBOPOJDBM MJHBOE JO SFTQPOTF UP BO VQTUSFBN TJHOBM PG EBNBHF BLJO
UP UIF BDUJWBUJPO PG %$"3 JO UIF IZQPEFSNJTǯǱǳ 'VUVSF TUVEJFT QSPCJOH UIF SPMF PG '4)3 XJMM
CF OFDFTTBSZ UP EFUFSNJOF UIJT JU XJMM CF VTFGVM UP QFSGPSN B NJDSPBSSBZ DPNQBSJOH 85 BOE GTIS
XPSNT BU TUFBEZTUBUF BOE EVSJOH JOGFDUJPO UP JEFOUJGZ BOE TUVEZ UIF HFOFT UIBU DPNQSJTF UIF '4)3
 UBSHFUT $PODPNJUBOUMZ JU XJMM CF XPSUI FYBNJOJOH XIFUIFS '4)3 PS BOZ PG UIF PUIFS JNNVOF
NVUBOUT UIBU IBWF CFFO DIBSBDUFSJ[FE BSF DPNQSPNJTFE JO UIF SFTQPOTF UP DFMMVMBS TUSFTT 	JODMVEJOH
&3 TUSFTT NJUPDIPOESJBM TUSFTT PYJEBUJWF TUSFTT NFNCSBOF JOUFHSJUZ TUSFTT CZ QPSFGPSNJOH UPYJOT
IFBWZ NFUBM TUSFTT BOE %/" EBNBHF

*O UIF FYQFSJNFOUT EFTDSJCFE JO UIJT DIBQUFS * QSPWJEF GVSUIFS FWJEFODF UIBU UIF IPTU EJĎFSFOUJ
BUFT CFUXFFO & GBFDBMJT BOE & GBFDJVN CZ TFOTJOH UIF JNQBDU PG UIF JOGFDUJPO PO IPTU DFMMVMBS QIZT
JPMPHZ IJHIMJHIUJOH UIF DSPTTUBML CFUXFFO TFOTJOH PG JOGFDUJPVT NJDSPCFT BOE IPTU EBNBHF JO UIF
JNNVOF TZTUFN ĉF SFTVMUT JO $IBQUFS  EFNPOTUSBUF UIBU IFBULJMMFE &OUFSPDPDDVT BDUJWBUFT B EF
GFOTF SFTQPOTF JO $ FMFHBOT BOE UIBU QSFUSFBUNFOU XJUI IFBULJMMFE &OUFSPDPDDVT QSPUFDUT $ FMFHBOT
GSPN B TVCTFRVFOU JOGFDUJPO XJUI & GBFDBMJT TVQQPSUJOH B NPEFM UIBU UIF QFSDFQUJPO PG .".1T DBO

QSPUFDU $ FMFHBOT GSPN NJDSPCJBM JOGFDUJPO (JWFO UIF SFTVMUT JO $IBQUFS  UIBU TVHHFTU DSPTTUBML
CFUXFFO .".1 SFDPHOJUJPO TUSFTT SFTQPOTFT BOE IPTU DFMMVMBS EBNBHF JU JT QPTTJCMF UIBU UIF TFO
TBUJPO PG %".1T DBO DBVTF $ FMFHBOT UP FOUFS B TUBUF PG IFJHIUFOFE TVSWFJMMBODF SFOEFSJOH $ FMF
HBOT NPSF SFTJTUBOU UP NJDSPCFT 'VSUIFS TUVEJFT XJMM SFRVJSFE UP EJTTFDU BOE VOSBWFM UIF OFUXPSL
PG IPTUQSPUFDUJWF NFDIBOJTNT JODMVEJOH JNNVOJUZ YFOPCJPUJD EFUPYJėDBUJPO BOE PYJEBUJWF TUSFTT
SFTQPOTF UIBU QSPUFDU UIF XPSNT GSPN QBUIPHFOJD JOGFDUJPO

8IBU JT USVF PG & DPMJ JT BMTP USVF PG UIF FMFQIBOU
1 m1 µm
+BDRVFT .POPE
5
$PODMVTJPOT BOE GVUVSF EJSFČJPOT
8 ļĹł ĺĵķĹĸ ŌĽŉļ ĵ ńĵŉļŃĻĹł ĽłĺĹķŉĽŃł BIPTUNVTU DPPSEJOBUF BNVMUJGBDFUFE SFTQPOTFUP UPMFSBUF UIF NZSJBE QIZTJPMPHJDBM DIBMMFOHFT SFTVMUJOH GSPN UIF JOGFDUJPO ĉF IPTU JN
NVOF TZTUFN JO BEEJUJPO UP QSPEVDJOH JNNVOF FĎFDUPST UIBU EJSFDUMZ LJMM UIF QBUIPHFO NVTU BMTP
JOJUJBUF TUSFTT SFTQPOTFT XIJDI QSPUFDU UIF IPTU OPU POMZ GSPN UIF FĎFDUT PG UPYJOT EFSJWFE GSPN UIF
QBUIPHFO CVU BMTP GSPN UIF DPMMBUFSBM EBNBHF UIBU IPTU DFMMT NBZ TVĎFS FJUIFS EJSFDUMZ PS JOEJSFDUMZ
GSPN JUT EFGFOTF SFTQPOTF BHBJOTU UIF QBUIPHFO ĉVT JU JT FYUSFNFMZ DSJUJDBM UIBU IPTU JNNVOF FĎFD
UPS NFDIBOJTNT BSF UJHIUMZ MJOLFE UP DFMMVMBS SFQBJS QSPDFTTFT BT VODPOUSPMMFE BDUJWBUJPO PS JOBQQSP
QSJBUFMZ UJNFE SFQBJS QSPDFTTFT DBO MFBE UP GVSUIFS IPTU EBNBHF PS FWFO EFBUI

*O UIJT UIFTJT * IBWF FYQMPSFE UIFTF DPODFQUT VTJOH &OUFSPDPDDVT JOGFDUJPO NPEFMT PG $ FMFHBOT UP
QSPCF UIF IPTU SFTQPOTF UP CBDUFSJBM JOGFDUJPO "MUIPVHI QSJPS XPSL IBE TIPXO UIBU&OUFSPDPDDVTXBT
DBQBCMF PG JOGFDUJOH$ FMFHBOT BOE TFWFSBM WJSVMFODF GBDUPST JO& GBFDBMJT IBE CFFO JNQMJDBUFE JO& GBF
DBMJT QBUIPHFOFTJT MJĨMF XBT LOPXO BCPVU FOUFSPDPDDBM JOGFDUJPO CJPMPHZ JO$ FMFHBOT 'VSUIFSNPSF
JU XBT OPU VOEFSTUPPE XIZ & GBFDBMJT BOE & GBFDJVN XIJDI CPUI EJTUFOE UIF $ FMFHBOT JOUFTUJOF EJG
GFSFOUJBMMZ BĎFDU UIF MJGFTQBO PG $ FMFHBOT EVSJOH JOGFDUJPO
ĉF XPSL QSFTFOUFE JO $IBQUFS  JO QBSU DPOėSNT QSFWJPVT ėOEJOHT UIBU & GBFDBMJT BOE & GBFDJVN
CPUI DBVTF JOUFTUJOBM EJTUFOUJPO JO $ FMFHBOT CVU FYUFOET UIJT XPSL CZ VTJOH VMUSBTUSVDUVSBM JNBHJOH
XIJDI TIPXT UIBU UIJT EJTUFOUJPO FWFO MBUF JO JOGFDUJPO BQQFBST UP PDDVS JO UIF BCTFODF PG BOZ TF
WFSF IPTU EBNBHF JO DPOUSBTU UP XIBU IBT QSFWJPVTMZ CFFO PCTFSWFE JO JOGFDUJPOT PG $ FMFHBOT XJUI
1 BFSVHJOPTB PS 4 BVSFVT "EEJUJPOBMMZ * EFNPOTUSBUF UIBU VOMJLF JOGFDUJPO XJUI & GBFDJVN & GBF
DBMJT JOGFDUJPO MPXFST QIBSZOHFBM QVNQJOH SBUFT BOE EFGFDBUJPO SBUFT JO$ FMFHBOT BOE UIBU UIJT FĎFDU
JT BCSPHBUFE XIFO & GBFDBMJT JT IFBULJMMFE B SFTVMU UIBU TVHHFTUT UIBU CBDUFSJBM JOGFDUJPO BMUFST UIF
QIZTJPMPHZ BOE CFIBWJPS PG $ FMFHBOT
ĉSPVHI XIPMFHFOPNF USBOTDSJQUJPOBM QSPėMJOH BOE BOBMZTJT PG & GBFDBMJTJOGFDUFE $ FMFHBOT *
JEFOUJėFE  & GBFDBMJTVQSFHVMBUFE HFOFT UIBU DPNQSJTF UIF & GBFDBMJT JOGFDUJPO TJHOBUVSF XIJDI
JT FOSJDIFE JO 6%1HMVDPTZMUSBOTGFSBTFT BOE DZUPDISPNF 1 HFOFT B ėOEJOH UIBU TVHHFTUT UIBU
& GBFDBMJT JOGFDUJPO JOEVDFT B QPUFOU EFUPYJėDBUJPO SFTQPOTF JO $ FMFHBOT 'VSUIFSNPSF HFOFT BT
TPDJBUFE XJUI HSPXUI BEFOZM OVDMFPUJEF CJOEJOH PYJEBUJPOSFEVDUJPO FMFDUSPO DBSSJFS BDUJWJUZ BOE
DBSCPIZESBUF CJOEJOH BSF BMTP PWFSSFQSFTFOUFE BNPOH UIF & GBFDBMJTBDUJWBUFE HFOFT
* QSFTFOU EBUB UP TIPX UIBU & GBFDBMJT BDUJWBUFT LOPXO $ FMFHBOT JNNVOF TJHOBMJOH QBUIXBZT JO
DMVEJOH UIF 1., Q."1, QBUIXBZ BOE UIF #"3 ϩDBUFOJO QBUIXBZ BOE UIBU UIFTF QBUIXBZT
BSF SFRVJSFE GPS B XJMEUZQF EFGFOTF BHBJOTU & GBFDBMJT ĉJT TUVEZ BMTP JEFOUJėFE OFX HFOF UBSHFUT
PG QSFWJPVTMZ TUVEJFE JNNVOF QBUIXBZT 	TVDI UIF 1., '4)3 BOE #"3 QBUIXBZT
 BO JN
QPSUBOU ėOEJOH BT UIF HFOFT SFHVMBUFE CZ UIFTF QBUIXBZT JO SFTQPOTF UP (SBNQPTJUJWF QBUIPHFOT
BSF EJĎFSFOU GSPN UIPTF JEFOUJėFE JO UIF SFTQPOTF UP UIF (SBNOFHBUJWF QBUIPHFO 1 BFSVHJOPTB #Z

DPNQBSJOH UIF USBOTDSJQUJPOBM QSPėMFT PG $ FMFHBOT GFE & GBFDBMJT UP UIF QSPėMFT PG XPSNT GFE XJUI
# TVCUJMJT & GBFDJVN 4 BVSFVT PS . OFNBUPQIJMVN * BĨFNQUFE UP JEFOUJGZ HFOFT UIBU DPNQSJTF B
(SBNQPTJUJWF CBDUFSJBM JOGFDUJPO TJHOBUVSF IPXFWFS JU BQQFBST UIBU UIF JOGFDUJPO HFOF TJHOBUVSFT
GPS (SBNQPTJUJWF CBDUFSJBM JOGFDUJPOT BSF BDUVBMMZ RVJUF EJTQBSBUF
#FDBVTF CPUI & GBFDBMJT BOE & GBFDJVN FMJDJU UIF JOEVDUJPO PG B TJNJMBS TFU PG HFOFT JO $ FMFHBOT
* IZQPUIFTJ[FE UIBU .".1T DPNNPO UP FOUFSPDPDDBM TQFDJFT NBZ CF USJHHFSJOH UIF $ FMFHBOT IPTU
SFTQPOTF * UIFO EFNPOTUSBUFE UIBU FYQPTVSF PG$ FMFHBOT UP FJUIFS IFBULJMMFE& GBFDBMJT PS& GBFDJVN
FMJDJUFE TJNJMBS USBOTDSJQUJPOBM SFTQPOTFT UP UIBU PG MJWF JOGFDUJPO CZ FJUIFS FOUFSPDPDDBM TQFDJFT BOE
UIBU UIJT JOEVDUJPO XBT BCSPHBUFE JO UIF BCTFODF PG 1., PS #"3 'VSUIFSNPSF * EJTDPWFSFE
UIBU QSFFYQPTVSF UP IFBULJMMFE &OUFSPDPDDVT SFOEFST $ FMFHBOT B QSPUFDUJWF BEWBOUBHF BHBJOTU MBUFS
JOGFDUJPO XJUI MJWF &OUFSPDPDDVT
*O $IBQUFS  * DIBSBDUFSJ[F UIF & GBFDJVN JOGFDUJPO PG $ FMFHBOT GPS XIJDI WFSZ MJĨMF XBT LOPXO
BOE QSPWJEF FWJEFODF UIBU $ FMFHBOT EFėDJFOU JO 1., #"3 PS '4)3 FYIJCJU B ESBNBUJDBMMZ
TIPSUFOFE MJGFTQBOXIFO JOGFDUFE XJUI & GBFDJVN B ėOEJOH UIBU VOFYQFDUFEMZ TIPXFE UIBU& GBFDJVN
JT B$ FMFHBOT QBUIPHFO BOE UIBU BO BDUJWF IPTU EFGFOTF SFTQPOTF JT SFRVJSFE UP LFFQ BO & GBFDJVN JO
GFDUJPO BU CBZ 6TJOHXIPMFHFOPNF USBOTDSJQUJPOBM QSPėMJOH * QSPCFE UIF$ FMFHBOTIPTU SFTQPOTF UP
& GBFDJVN BOE JEFOUJėFE BO FOSJDINFOU JO HFOFT BTTPDJBUFE XJUI%/"NFUBCPMJTN BOE UIF SFTQPOTF
UP %/" EBNBHF TUJNVMJ ĉF & GBFDJVN JOGFDUJPO HFOF TJHOBUVSF XBT TIPXO UP DPOUBJO B OVNCFS PG
JNNVOF FĎFDUPST 	FH $UZQF MFDUJOT
 BT XFMM BT QIBTF * BOE ** EFUPYJėDBUJPO FO[ZNFT
* UIFO BOBMZ[FE UIF HFOF FYQSFTTJPO QSPėMFT PG B TFU PG $ FMFHBOT NVUBOUT EFėDJFOU JO JNNVOF
TJHOBMJOH VTJOH B NVMUJQMFYFE HFOF FYQSFTTJPO QMBUGPSN GPS  &OUFSPDPDDVTSFHVMBUFE HFOFT BOE 
IPVTFLFFQJOH HFOFT BOE EFUFSNJOFE UIBU UIF USBOTDSJQUJPOBM QBĨFSO GPS BMM UIFNVUBOUTXBT WFSZ TJN
JMBS UP UIBU JEFOUJėFE GPS& GBFDBMJTJOGFDUFE$ FMFHBOT *OUSJHVJOHMZ IPXFWFS XIJMF CPUI FOUFSPDPDDBM
TQFDJFT JOEVDF UIF TBNF EFGFOTF SFTQPOTF HFOFT UP TJNJMBS MFWFMT UIF SFHVMBUJPO PG UIFTF HFOFT JT DPO
USPMMFE CZ EJĎFSFOU TUSFTT SFTQPOTF QBUIXBZT 4QFDJėDBMMZ EVSJOH & GBFDJVN JOGFDUJPO * JEFOUJėFE B
TQFDJėD TVCTFU PG IPTU FĎFDUPST EFQFOEFOU VQPO UIF $ FMFHBOT TUSFTTBTTPDJBUFE QBUIXBZT 4,/

BOE ,(# *O DPOUSBTU UIF JOEVDUJPO PG UIJT TBNF TFU PG IPTU FĎFDUPST CZ & GBFDBMJT JT SFHVMBUFE
JOEFQFOEFOUMZ PG 4,/ BOE ,(# "EEJUJPOBMMZ UIF $ FMFHBOT TNBMM 3/" QSPDFTTJOH QBUIXBZ
XIJDI IBE QSFWJPVTMZ CFFO JNQMJDBUFE JO UIF SFTQPOTF UP PYJEBUJWF TUSFTT XBT BMTP SFRVJSFE GPS UIF
GVMM JOEVDUJPO PG UIJT TQFDJėD TVCTFU PG IPTU FĎFDUPST 'JOBMMZ UIF -33DPOUBJOJOH (1$3 '4)3
BMTP QMBZT B LFZ SPMF JO SFHVMBUJOH UIF UIF JOEVDUJPO PG UIJT TVCTFU PG TUSFTTSFMBUFE HFOFT BMUIPVHI
UIJT SFHVMBUJPO UBLFT QMBDF JO CPUI & GBFDBMJT BT XFMM BT & GBFDJVN JOGFDUJPO QPUFOUJBMMZ JNQMJDBUJOH
'4)3 JO UIF SFTQPOTF UP DFMMVMBS TUSFTT
*O TVNNBSZ UIFTF SFTVMUT TIPX UIBU $ FMFHBOT JT B VTFGVM NPEFM GPS TUVEZJOH UIF IPTUQBUIPHFO
JOUFSBDUJPOT GSPN UIF QFSTQFDUJWFT PG CPUI UIF IPTU BOE QBUIPHFO .Z ėOEJOHT IBWF JNQPSUBOU JN
QMJDBUJPOT GPS 5PMMJOEFQFOEFOU JOOBUF JNNVOF NFDIBOJTNT BOE QSPWJEF FWJEFODF GPS UIF BCJMJUZ
PG $ FMFHBOT UP QPUFOUJBMMZ SFTQPOE UP .".1T JO B NBOOFS EFQFOEFOU VQPO QSFWJPVTMZ JEFOUJėFE
JNNVOF TJHOBMJOH QBUIXBZT ĉFTF SFTVMUT SFWJTF PVS QSFWJPVT OPUJPOT PO QBUIPHFO SFDPHOJUJPO JO
$ FMFHBOT BOE QSPWJEF QSFMJNJOBSZ FWJEFODF GPS QPUFOUJBM iJNNVOFNFNPSZu JO JOWFSUFCSBUFT JO UIF
TFOTF UIBU JU DBO QSPUFDU GSPN BEWFSTF DPOTFRVFODFT PG JOGFDUJPO 'VSUIFSNPSF XF BMTP SFWJTF UIF OP
UJPO UIBU& GBFDJVN JT OPU B QBUIPHFO JO$ FMFHBOT BOEQSPWJEF FWJEFODF GPS UIF VOEFSMZJOH EJĎFSFODFT
JO IPTU SFTQPOTF BOE QPUFOUJBMMZ WJSVMFODF NFDIBOJTNT CFUXFFO & GBFDBMJT BOE & GBFDJVN JOGFDUJPO
JO UIF $ FMFHBOT IPTU NPEFM ĉF QBSBEJHN PG FYUFOTJWF DSPTTUBML CFUXFFO DPOTFSWFE QBUIXBZT UIBU
TFOTF .".1T YFOPCJPUJDT BOE IPTU TUSFTT PCTFSWFE JO UIJT UIFTJT JT MJLFMZ UP BQQMZ UP NFUB[PBOT JO
HFOFSBM
 'ŊŉŊŇĹ ĸĽŇĹķŉĽŃłň
ĉF SFTVMUT PG UIF FYQFSJNFOUT EFTDSJCFE JO UIJT UIFTJT QSPWJEF FWJEFODF UIBU .".1T NBZ CF SFD
PHOJ[FE CZ UIF$ FMFHBOT JNNVOF TZTUFN m TIPXO CZ UIF BDUJWBUJPO PG UIF '& USBOTDSJQUJPOBM
SFQPSUFS XJUI IFBULJMMFE# TVCUJMJT 	"QQFOEJY #
 BT XFMM BT UIF BDUJWBUJPO PG B QSPUFDUJWF SFTQPOTF CZ
IFBULJMMFE & GBFDBMJT 	$IBQUFS 
 m SBJTJOH JOUSJHVJOH RVFTUJPOT UIBU BSF XPSUI GVUVSF JOWFTUJHBUJPO
0OFQPUFOUJBM QBUIPG JOWFTUJHBUJPOXPVMECFQVSTVJOH UIF JEFOUJėDBUJPOPG UIFCBDUFSJBM QSPEVDUT UIBU

BSF JOWPMWFE JO UIF JOEVDUJPO PG UIJT QSPUFDUJWF$ FMFHBOT SFTQPOTF VTJOH B CJPDIFNJDBM BQQSPBDI *O
$ FMFHBOT UIFSF BSF PUIFS FYBNQMFT PG TJOHMF NPMFDVMFT BOE QSPUFJOT UIBU BSF TVđDJFOU GPS UIF JOEVD
UJPO PG WBSJPVT USBOTDSJQUJPOBM JNNVOF SFQPSUFST TVDI BT UIF FYQSFTTJPO PG 1 BFSVHJOPTB SJCPUPYJO
5PY" GPS UIF JOEVDUJPO PG UIF JOGFDUJPO SFTQPOTJWF HFOF 	JSH
Ǯǯǲ BOE UIF TNBMMNPMFDVMF 318
GPS UIF JOEVDUJPO PG UIF 1 BFSVHJOPTBJOEVDFE HFOF '(ǮǳǶ
"OPUIFSNBJO JEFB FYQMPSFE JO UIJT UIFTJT JT UIF SFMBUJPOTIJQ CFUXFFO DFMMVMBS TUSFTT SFTQPOTFT BOE
JNNVOJUZ DMFD BQQFBST UP CF BO &OUFSPDPDDVTBDUJWBUFE HFOF JOEVDFE CZ CPUI MJWF BOE IFBULJMMFE
& GBFDBMJT 'VSUIFSNPSF DMFD BQQFBST UP CF SFHVMBUFE CZ TUSFTT SFTQPOTF QBUIXBZT 	'4)3 ,(#
 BOE 4,/
 BOE UIF $ FMFHBOT TNBMM 3/" QSPDFTTJOH QBUIXBZ 8F LOPX WFSZ MJĨMF BCPVU XIBU
DMFD BDUVBMMZ EPFT XIJDI JT MJNJUFE UP UIF GBDU UIBU DMFD BQQFBST UP CF TFDSFUFE JO IJHI BNPVOUT
JOUP UIF $ FMFHBOT JOUFTUJOBM MVNFO JO SFTQPOTF UP B OVNCFS PG (SBNQPTJUJWF CBDUFSJBM JOGFDUJPOT
BOE MJLFMZ QMBZT B SPMF JO B QSPUFDUJWF IPTU SFTQPOTF
5P JEFOUJGZ UIF DPNQPOFOUT PG UIF TJHOBMJOH QBUIXBZT UIBU BDUJWBUF DMFD POF DPVME VOEFSUBLF
B GPSXBSE HFOFUJDT BQQSPBDI UP TDSFFO GPS DPOTUJUVUJWFMZ BDUJWF NVUBOUT VTJOH UIF DMFD USBOTDSJQ
UJPOBM SFQPSUFS ĉF HPBM PG UIJT FYQFSJNFOU XPVME CF UP JEFOUJGZ B HBJOPGGVODUJPO NVUBUJPO JO UIF
NPTU VQTUSFBN SFDFQUPS BDUJWBUFE CZ BO &OUFSPDPDDVT JOGFDUJPO XIJDI IBT MFE UP UIF DPOTUJUVUJWF BD
UJWBUJPO PG UIJT QBUIXBZ -PTTPGGVODUJPO NVUBUJPOT JO OFHBUJWF SFHVMBUPST PG UIJT QBUIXBZ XJMM BMTP
CF JEFOUJėFE ĉF CFOFėU PG TVDI B TDSFFO JT UIBU DPOTUJUVUJWFMZ BDUJWFNVUBOUT XPVME CF SFBEJMZ JEFO
UJėBCMF 4JODF UIFTF NVUBOUT BSF MJLFMZ UP CF EPNJOBOU NVUBUJPOT POF DBO FBTJMZ TDSFFO ' NVUBOUT
GPS DPOTUJUVUJWF BDUJWBUJPO
*O GBDU * EJE VOEFSUBLF TVDI B TDSFFO CVU * VOGPSUVOBUFMZ FODPVOUFSFE B OVNCFS PG UFDIOJDBM EJG
ėDVMUJFT 8IJMF QFSGPSNJOH UIF ėSTU QBSU PG UIJT &.4 NVUBHFOFTJT GPS HBJOPGGVODUJPO NVUBUJPOT
UIBU MFBE UP UIF BDUJWBUJPO PG UIF DMFD BOE '& SFQPSUFST * EJTDPWFSFE UIBU FWFSZ ' NV
UBOU JTPMBUFE PO UIF CBTJT PG DPOTUJUVUJWF BDUJWBUJPO PG UIF '& SFQPSUFS XBT TUFSJMF ĉJT ėOE
JOH XBT SFNJOJTDFOU PG B QSFWJPVT TUVEZ JO PVS MBC UIBU JEFOUJėFE B USBEFPĎ CFUXFFO GFSUJMJUZ BOE
QBUIPHFO SFTJTUBODF XIFSF UIF JOWFTUJHBUPST QFSGPSNFE B GPSXBSEHFOFUJDT TDSFFO UP JEFOUJGZ $ FMF

HBOTNVUBOUT SFTJTUBOU UP 1 BFSVHJOPTB BOE BMTP GPVOE UIBU NPTU PG UIFN XFSF TUFSJMFǮǰǱ *O DPOUSBTU
UP '& * XBT BCMF UP JTPMBUF B OVNCFS PG NVUBOUT IPXFWFS JO XIJDI DMFD XBT DPOTUJUVUJWFMZ
BDUJWBUFE BOE FOEPHFOPVT VQSFHVMBUJPO PG DMFDXBT DPOėSNFE EFNPOTUSBUJOH QSPPGPGQSJODJQMF
PG UIJT NFUIPE )PXFWFS UIJT TDSFFO DPVME OPU CF QVSTVFE EVF UP MBDL PG UJNF "T UIF POMZ SFDFQUPS
EFėOJUJWFMZ TIPXO UP CF JOWPMWFE JO JNNVOJUZ JT %$"3ǯǱǳ XIJDI TFOTFT FQJEFSNBM EBNBHF UIJT
TDSFFO XPVME DFSUBJOMZ CF XPSUI QVSTVJOH
"T BMMVEFE UP QSFWJPVTMZ DMFD JT B HFOF EPXOTUSFBN PG NBOZ TUSFTTSFMBUFE TJHOBMJOH QBUIXBZT
JODMVEJOH '4)3 BO -33(1$3 GPS XIJDI XF LOPX WFSZ MJĨMF ĉF NVUBOUT JTPMBUFE GSPN UIF
BCPWF EFTDSJCFE GPSXBSE HFOFUJDT TDSFFO NBZ BMTP CF BCMF UP JEFOUJGZ HFOFT UIBU BSF VQTUSFBN BOE
EPXOTUSFBNPG'4)3 $SPTTJOH UIF DPOTUJUVUJWFMZBDUJWBUFE DMFDNVUBOUT JOUPWBSJPVT TUSFTTNV
UBOUT JODMVEJOH NVUBOUT JNQBJSFE JO UIF QPUFOUJBM TUSFTT BOE JNNVOFSFMBUFE HFOF '4)3 XPVME
QJOQPJOU XIFSF UIFTF NVUBOUT MJF JO SFTQFDU UP UIFTF WBSJPVT QBUIXBZT
"T GPS '4)3 JU XJMM CF FYUSFNFMZ JOUFSFTUJOH UP TFF XIFUIFS GTISNVUBOUT m PS FWFO PUIFS JN
NVOF TJHOBMJOH NVUBOUT MJLF CBS m BSF IZQFSTFOTJUJWF UP WBSJPVT DFMMVMBS TUSFTTFT TVDI BT PYJEBUJWF
TUSFTT IFBWZ NFUBM TUSFTT &3 TUSFTT NJUPDIPOESJBM TUSFTT PS QPSFGPSNJOH UPYJOT ĉJT XJMM CF PG JO
UFSFTU CFDBVTF UIFTFNVUBOUT IBWF CFFOEFFNFE iJNNVOF TJHOBMJOHNVUBOUTu CFDBVTF UIFZ BSF IZQFS
TVTDFQUJCMF UP QBUIPHFOJD JOGFDUJPO BOE GBJM UP VQSFHVMBUF JOGFDUJPOSFTQPOTJWF HFOFT IPXFWFS JU JT
QPTTJCMF UIBU UIF HFOFT UIFZ SFHVMBUF BSF BDUVBMMZ SFMBUFE UP B IPTU TUSFTT SFTQPOTF UIBU JT BMTPNPVOUFE
JO SFTQPOTF UP UIF JOGFDUJPO BOE SFRVJSFE GPS EFGFOTF 'VSUIFS DIBSBDUFSJ[BUJPO PG UIF '4)3 QBUI
XBZ UISPVHI TUVEJFT XJUI UIF GTIS NVUBOU TIPVME BMTP CF JOGPSNBUJWF ĉF HFOFT EPXOTUSFBN PG
GTIS DBO CF DIBSBDUFSJ[FE WJB NJDSPBSSBZ PS 3/"TFR TUVEJFT BU TUFBEZTUBUF BOE JO SFTQPOTF UP EJG
GFSFOU QBUIPHFOT 'VSUIFSNPSF UIF MJHBOE GPS '4)3 JT VOLOPXO BOE JU JT JOUSJHVJOH UP UIJOL UIBU
UIJT MJHBOE m FJUIFS PG CBDUFSJBM PS IPTU PSJHJO m JT JOEVDFE JO SFTQPOTF UP QBUIPHFOJD JOGFDUJPO

 1ŃŉĹłŉĽĵŀ ķĵŋĹĵŉň Ńĺ ŉļĹ ĹŎńĹŇĽŁĹłŉĵŀ ňŏňŉĹŁ
0OF DPNQMJDBUJPO JO VOEFSTUBOEJOH UIF JOĚVFODF PG B QBSUJDVMBS CBDUFSJBM TQFDJFT PO$ FMFHBOT QIZT
JPMPHZ JT UIBU CBDUFSJB OPU POMZ BDU BT B QBUIPHFO CVU BMTP DPNQSJTF UIF EJFU PG XPSNT ĉJT WFSZ
GBDU NBLFT TPNF PG UIF USBOTDSJQUJPOBM QSPėMJOH FYQFSJNFOUT TVDI BT UIPTF EFTDSJCFE JO UIJT UIFTJT
IBSEFS UP JOUFSQSFU BT UIF SBQJE BOE SPCVTU BDUJWBUJPO PG SFTQPOTF HFOFT JO SFTQPOTF UP B QBUIPHFO
DBO CF JOUFSQSFUFE BT CPUI BO JOEVDUJPO PG QVUBUJWF JNNVOF FĎFDUPST PS NPSF USJWJBMMZ B DIBOHF JO
EJFU BOE NFUBCPMJTN
" SFMBUFE JTTVF XPSUIZ PG NFOUJPO JT EFėOJOH BO BQQSPQSJBUF $ FMFHBOT TUFBEZTUBUF CBTFMJOF BOE
XIBU JT BO BQQSPQSJBUF GPPE TPVSDF GPS USBOTDSJQUJPOBM QSPėMJOH TUVEJFT *O UIJT UIFTJT UIF DPOUSPM
GPPE TPVSDF XBT IFBULJMMFE & DPMJ 01 PO CSBJOIFBSU JOGVTJPO 	#)*
 BHBS * XPVME IBWF MJLFE
UP VTF MJWF & DPMJ PO #)* BT B DPOUSPM CVU $ FMFHBOT GFE PO #)*HSPXO & DPMJ TIPX B EFDSFBTF JO
MJGFTQBO 	B ėOEJOH UIBU TVHHFTUT UIBU & DPMJ NBZ CF QBUIPHFOJD PO SJDI NFEJB
 BOE UIVT XPVME OPU
BQQSPQSJBUFMZ SFQSFTFOU IFBMUIZ$ FMFHBOT BU TUFBEZTUBUFǱǴ & DPMJ HSPXO JO-#BOE UIFO DPODFOUSBUFE
PO OFNBUPEFHSPXUI NFEJB 	/(.
 XPVME IBWF BMTP CFFO JNQSPQFS BT B CBTFMJOF BT &OUFSPDPDDVT
DBO POMZ HSPX PO SJDINFEJB MJLF #)* BOE JU XPVME CF JOBQQSPQSJBUF UP IBWF UIF CBTFMJOF TUBUF SFĚFDU
$ FMFHBOT HSPXO PO B EJĎFSFOU NFEJB GSPN UIF PUIFS TBNQMFT 'PS UIFTF SFBTPOT * EFDJEFE UP VTF
IFBULJMMFE & DPMJ PO #)* BT B CBTFMJOF )PXFWFS POF DBO JNBHJOF UIBU $ FMFHBOTNBZ CF SFTQPOTJWF
UP B EJFUBSZ DIBOHF GSPNIFBULJMMFE& DPMJ UP MJWF& GBFDBMJT BT UIF UXP GPPE TPVSDFT BSF WBTUMZ EJĎFSFOU
	IFBULJMMFE WT MJWF (SBNOFHBUJWF WT (SBNQPTJUJWF FUD
 ĉVT JO GVUVSF TUVEJFT PG UIF $ FMFHBOT
QBUIPHFO SFTQPOTF XIFSF QBUIPHFOJD CBDUFSJB BMTP TFSWF BT GPPE JU XJMM CF JNQPSUBOU UP EJĎFSFOUJBUF
CFUXFFO EJFUBSZ BOE QBUIPHFOJD FĎFDUT
ĉF JTTVF PG BO BQQSPQSJBUF CBTFMJOF BMTP BSJTFT GPS TVSWJWBM TUVEJFT JO $ FMFHBOT JO EFUFSNJOJOH
XIFUIFS B QBSUJDVMBS JTPMBUFE NVUBOU JT EFGFDUJWF JO JNNVOJUZ PS XIFUIFS JU HFOFSBMMZ IBT B EFDSFBTF
JO MJGFTQBO 5SBEJUJPOBMMZ JG B QVUBUJWF JNNVOF NVUBOU TIPXFE B OPSNBM MJGFTQBO PO & DPMJ 01
	/(.
 CVU XBT TIPXO DPNQBSFE UP/XJMEUZQF XPSNT UP IBWF JODSFBTFE TVTDFQUJCJMJUZ UP B QBS

UJDVMBS QBUIPHFO JU XBT EFFNFE UP CF TQFDJėDBMMZ iJNNVOPDPNQSPNJTFEu )PXFWFS JG UIF QVUBUJWF
JNNVOF NVUBOU TIPXFE B EFDSFBTFE TVSWJWBM PO & DPMJ BT XFMM BT UIF QBUIPHFO PG JOUFSFTU JU XBT
EJđDVMU UP DPODMVEF XIFUIFS UIF NVUBOU XBT USVMZ JNNVOPEFėDJFOU
ĉJT QPTFT TPNF EJđDVMUJFT 'JSTU JU JT OPX BQQSFDJBUFE UIBU OPU BMM & DPMJ BSF DSFBUFE FRVBM BT
EJĎFSFOU & DPMJ TUSBJOT VTFE BT B iNBJOUFOBODF GPPE TPVSDFu GPS SFBSJOH $ FMFHBOT 	OBNFMZ UIF & DPMJ
# TUSBJO 01 BOE UIF , TUSBJO )5
 IBWF EJĎFSFODFT JO DBSCPIZESBUF DPOUFOU BOE GBĨZ BDJE
DPNQPTJUJPO BOE BMTP EJĎFSFOUJBMMZ JNQBDU $ FMFHBOT NFUBCPMJTNǮǲǯǸǮǴǴ "T B SFTVMU UIFSF NBZ CF
EJĎFSFOUJBM MJGFTQBOT CFUXFFO / BOE QVUBUJWF JNNVOPEFėDJFOU NVUBOUT UIBU BSF SFBSFE PO EJĎFS
FOU & DPMJ TUSBJOT BT VTF PG B QBSUJDVMBS & DPMJ TUSBJO NBZ NBTL PS VONBTL QIFOPUZQFT MJOLFE UP
NFUBCPMJTN GFDVOEJUZ HSPXUI PS EFGFOTF SFTQPOTFT 4FDPOE TPNF JNNVOPEFėDJFOU NVUBOUT NBZ
FYIJCJU B EFDSFBTF JO MJGFTQBO PO & DPMJ CFDBVTF UIFZ BSF EFėDJFOU BU QSPEVDJOH UIF OFDFTTBSZ BOUJNJ
DSPCJBM QFQUJEFT BOE MZTP[ZNFT UP LFFQ FWFO & DPMJ B iOPOQBUIPHFOJD GPPE TPVSDFu JO DIFDL JO UIF
JOUFTUJOF (JWFO UIBU & DPMJ BMTP IBT UIF QPUFOUJBM UP CFDPNF QBUIPHFOJD FYFNQMJėFE CZ JUT BCJMJUZ UP
LJMM $ FMFHBOT XIFO JU JT HSPXO PO SJDI NFEJB UIF VTF PG IFBULJMMFE & DPMJ UP BTTFTT UIF MJGFTQBO PG
JNNVOPEFėDJFOU NVUBOUT JT PěFO VTFE ĉJT DIPJDF IBT JUT MJNJUBUJPOT UPP BT IFBULJMMFE & DPMJ BSF
PG B EJĎFSFOU UFYUVSF BOE DPNQPTJUJPO GSPN MJWF & DPMJ BOE BTTFTTJOH MJGFTQBO PO IFBULJMMFE & DPMJ
NBZ SFWFBM EJĎFSFODFT JO EJFU QSFGFSFODF CFIBWJPS BOE QPUFOUJBMMZ NFUBCPMJTN BTTPDJBUFE XJUI UIF
QVUBUJWF JNNVOF NVUBOU 4PNF SFTFBSDIFST IBWF BMTP VTFE DIFNJDBMMZEFėOFE BYFOJD NFEJB UP SFBS
XPSNTǮǱǴǸǮǵǰ UIPVHI CFDBVTF NPTU PG $ FMFHBOT CJPMPHZ IBT CFFO DBSSJFE PVU VTJOH & DPMJ 01
/(. QMBUFT JU DPOUJOVFT UP CF UIF NBJOUFOBODF GPPE BOE NFEJVN PG DIPJDF /FWFSUIFMFTT JU JT JN
QPSUBOU UP LFFQ JONJOE UIBU EJĎFSFOU CBDUFSJBM EJFUT JOĚVFODF$ FMFHBOT EFWFMPQNFOU SFQSPEVDUJPO
GBU NFUBCPMJTN BOE MJGFTQBO EJĎFSFOUJBMMZ BOE UIFSF JT OP QFSGFDU CBTFMJOF
.PTU PG UIF QBUIPHFOJDJUZ BTTBZT BOE HFOFUJD TDSFFOT UIBU IBWF CFFO VTFE UP TUVEZ UIF EFGFOTF SF
TQPOTF JO$ FMFHBOTIBWF QSJNBSJMZ BTTFTTFENPSUBMJUZ 	JF VTJOH LJMMJOH BTTBZT
 BT JU JTNVDIIBSEFS UP
BTTFTTNPSCJEJUZ "T B SFTVMU JNNVOFQBUIXBZT UIBU SFEVDFNPSCJEJUZXJMM CF PWFSMPPLFE JOPVS TUVE
JFT *O UIF GVUVSF NPSF BTTBZT UP NFBTVSF NPSCJEJUZ TIPVME CF EFWFMPQFE BOE UIJT DBO CF BDIJFWFE

JO QBSU UISPVHI UIF HFOFSBUJPO PG NPSF IPTU TUSFTT BOE JNNVOF SFTQPOTF SFQPSUFST XIJDI XJMM CF
WFSZ VTFGVM GPS HFOFUJD BOE DIFNJDBM TDSFFOT
'JOBMMZ JU JT JNQPSUBOU UP SFNFNCFS UIBU NPTU PG UIF IPTUQBUIPHFO JOUFSBDUJPOT TUVEJFT JO $ FMF
HBOT IBWF VTFE IVNBO QBUIPHFOT BOE TVSQSJTJOHMZ UIFSF BSF NBOZ IVNBO QBUIPHFOT UIBU IBWF CFFO
TIPXO UP JOGFDU$ FMFHBOT ĉFTF IVNBO QBUIPHFOT BSF BU CFTU iBDDJEFOUBMu QBUIPHFOT GSPN UIF$ FMF
HBOTQPJOU PG WJFX 'VSUIFS JO PSEFS UP JOEVDF TQFDJėD WJSVMFODF USBJUT PS HSPXUI JOIVNBOQBUIPHFOT
UIFZ NVTU CF QSFHSPXO BU UIF PQUJNBM UFNQFSBUVSF PG ◦$ B IJHIMZ VOQIZTJPMPHJDBM UFNQFSBUVSF
GPS $ FMFHBOT ĉJT QSPCMFN JT OPU MJLFMZ UP BSJTF VTJOH OBUVSBM QBUIPHFOT PG $ FMFHBOT )PXFWFS
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